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SPASM  IN  CHRONIC  NERVE  DISEASE. 


LECTURE  I. 


Me.  President  and  Gentlemen, — When  I  was  informed 
that  I  had  been  nominated  to  fill  the  honorable  position 
of  Gulstonian  Lecturer  for  1886,  I  consulted  the  records 
of  the  College,  in  order  that  I  might  acquaint  myself 
with  the  conditions  attaching  to  the  lectureship.  I  found 
that  they  were  few  in  number,  and  that  the  main  object 
which  Dr.  Gulston  had  in  view  was  to  secure,  not  only  an 
annual  dissertation  on  certain  diseases,  but  also  a  practical 
demonstration  of  their  pathological  anatomy.  It  seemed 
to  be  incumbent,  therefore,  upon  the  lecturer,  to  choose  a 
subject  which  he  could  illustrate,  however  imperfectly, 
from  his  own  experience ;  and  I  selected  that  class  of 
chronic  diseases  which  have  this,  at  least,  in  common, 
that  they  are  associated  with  muscular  spasm.  To  you, 
who  know  the  wide  range  of  knowledge  and  the  ample 
experience  which  would  be  required  to  treat  such  a  sub- 
ject exhaustively,  this  proposal  must  appear  pretentious 
to  the  last  degree.  I  am  fully  aware,  however,  that  the 
limited  time  at  my  disposal,  and  still  more  the  limited 
knowledge  I  possess,  make  an  exhaustive  consideration  of 
it  impossible.  I  merely  propose  to  take  a  general  view 
of  chronic  nerve  disease  in  its  association  with  muscular 
spasm,  and  to  consider  how  far  our  present  knowledge  of 
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pathology  enables  us  to  understand  the  phenomena  whicli 
present  themselves.* 

By  spasm  is  meant  excessive  muscular  contraction ;  and, 
i£  we  confine  our  attention  to  those  muscles  which  are 
under  the  control  of  the  will^  excessive  contraction  is  that 
which  occurs  in  defiance  of  the  will,  or  which,  although 
commencing  as  a  voluntary  act,  transgresses  the  limits 
which  the  will  would  impose  upon  it. 

There  is  great  variety  in  the  spasmodic  affections  which 
have  been  observed  in  man,  and  to  which  descriptive 
names  have  been  given.  Thus,  ''  tonic  ^'  spasm  indicates 
persistent  muscular  contraction,  a  tetanic  condition  of  a 
muscle,  or  of  groups  of  muscles,  in  which  the  individual 
waves  of  contraction  overtake  each  other,  and  are  fused 
into  one.  "  Clonic  ^^  spasm  is  a  term  applied  to  condi- 
tions in  which  the  individual  waves  succeed  each  other  less 
rapidly  and  often  quite  irregularly,  giving  rise  to  a  great 
variety  of  intermittent  spasms.  The  "  co-ordinated 
spasms  "  form  another  class,  in  which  groups  of  muscles 
are  the  seat  of  clonic  contractions,  which  are  co-ordinated 
in  such  a  manner  as  to  produce  some  regularly  recurring 
though  involuntary  movement.  It  is  unnecessary  to  pro- 
ceed further  in  explanation  of  the  many  forms  of  patho- 
logical contraction  of  muscle  which  are  embraced  under 
the  term  spasm ;  they  will  be  referred  to  again  in  con- 
nection with  the  diseases  which  they  accompany. 

In  health,  as  a  rule,  contraction  of  striated  muscles 
depends  on  impulses  transmitted  to  them  through  the 
nervous  system,  and  travelling  down  motor  nerves ;  and 
the  same  may  be  said  of  that  which  is  the  product  of 
disease  ;  so  that  the  motor  nervous  mechanisms  afford  a 
suitable  basis,  in  connection  with  which  we  may  survey 
our  present  knowledge  of  the  conditions  which  give  rise  to 
spasm.      It  is  convenient,  and  I  might  almost  venture  to 

*  I  am  indebted  to  my  friend.  Dr.  Theodore  Acland,  for  many  of  the 
microscopic  preparations  from  which  drawings  have  been  made,  and  to  Mr. 
Shattock,  Mr.  Burgess,  and  Mr.  Lapidge,  for  most  of  the  drawings.  Only  a 
small  number  of  the  illustrations  shown  when  the  Lectures  were  delivered  are 
reproduced  here. 
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say  scientific,  to  divide  the  motor  mechanisms  into  a  cere- 
bral system  and  a  spinal  system  ;  the  latter  forming  a 
groundwork  on  which  the  former  is  superposed,  compara- 
tively late  in  the  history  of  the  development  of  the  indi- 
vidual, and  probably  of  the  species.  It  might  be  thought 
that,  considering  the  importance  of  the  cortical  centres  of 
the  hemispheres,  of  the  central  ganglia,  and  of  the  cere- 
bellum, the  term  cerebral  systems  would  be  more  appro- 
priate than  cerebral  system.  But  it  is  better,  at  any  rate 
in  considering  spasmodic  diseases,  to  embrace  them  all 
under  one  head.  For  our  present  knowledge  of  anatomy, 
physiology,  and  pathology,  does  not  justify  us  in  conclud- 
ing that  there  is  any  efferent  motor  connection  between  the 
brain  and  the  spinal  cord  except  the  pyramidal  tract,  direct 
and  crossed,  diseases  of  which  give  rise  to  chronic  mus- 
cular spasm.  Evidence  in  support  of  this  view  will  appear 
in  subsequent  portions  of  these  lectures. 

The  terms  ''  cerebral  system  "  and  ''  spinal  system  " 
are  intended  to  be  anatomically  exhaustive,  and  to  com- 
prehend all  possible  nerve-mechanisms  by  which  spasm  is 
produced.  There  should  be  no  room  for  any  further 
division  of  the  subject.  But  our  ignorance,  especially  of 
the  finer  molecular  changes  which  accompany  not  only 
abnormal  but  normal  neuro-muscular  conditions,  during 
action  and  inaction,  necessitates  some  reference  to  those 
spasms  which  are  called  functional,  and  which  will,  we 
may  hope,  with  advancing  knowledge,  become  amenable 
to  a  more  accurate  classification.  The  divisions  of  the 
subject,  then,  as  now  proposed,  are  (1)  spasm  in  connec- 
tion with  cerebral  motor  mechanisms  ;  (2)  in  connection 
with  spinal  mechanisms  j   (3)  functional  spasm. 

1.  Spasm  in  connection  with  Cerebral  Motor  Mechanisms. 

The  nerve-fibres,  which  bring  the  voluntary  muscles  of 
the  body  under  the  control  of  the  will,  originate,  so  far  as 
we  know,  in  the  central  portions  of  the  cortex.  Experi- 
ments on  living  animals  first  yielded  the  clue  to  this  dis- 


4  SPASM    m    CHRONIC    NERVE    DISEASE. 

covery  in  man^  and  patliological  evidence  has  abundantly 
corroborated  tbe  facts  derived  from  tliis  source.  On  an 
occasion  like  the  present,  it  will  not  be  thought  a  pre- 
sumption if  I  refer  to  my  own  observations  upon  this  point. 
In  a  paper  published  in  the  '  Lancet '  of  September  29th, 
October  6th  and  18th,  1883,  I  recorded  six  cases  of 
cortical  lesions  all  occupying  the  region  in  question,  and 
all  accompanied  by  motor  paralysis,  which  occupied  the 
face,  arm,  and  leg,  according  to  the  localisation  of  the 
disease.  It  is  unnecessary  at  present  to  enter  into  much 
detail  on  this  subject.  The  two  ascending  convolutions 
which  form  the  boundaries  of  the  fissure  of  Rolando,  the 
superior  parietal  lobule,  the  paracentral  lobule,  and  pro- 
bably some  of  the  parts  immediately  adjacent  to  these, 
constitute  the  motor  area  of  the  cortex  (Fig.  1).      All  we 


Fig.  1. — Diagram  showing  the  position  of  the  Motor  Area  of  the  Cortex  on 
the  External  Surface  of  the  Brain. 

know  about  it,  as  regards  voluntary  muscular  acts,  is  that 
the  "  way  out  "  of  the  cortex  for  voluntary  impulses  passes 
through  it.  Some  of  the  motor  fibres  are  connected  with 
processes  of  large  ganglionic  cells,  which  form  a  very 
striking  feature  of  this  region  of  the  brain,  and  which 
resemble  the  cells  of  the  anterior  cornua  of  the  spinal 
cord.  The  centres  which  are  in  connection  with  the  leg 
occupy  the  upper  part,  those  which  are  in  connection  with 
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the  arm  tlie  middle^  while  the  lower  portions  near  the 
fissure  of  Sylvius  preside  over  the  muscles  of  the  face  and 
tongue.  During  a  part  of  the  very  long  course  which  the 
fibres  coming  from  the  motor  area  pursue,  the  bundles  on 
their  way  to  the  spinal  centres  for  the  face,  arm,  and  leg, 
remain  distinct.  Thus,  passing  from  the  cortex  through 
the  white  substance  of  the  hemispheres,  they  converge  to 
the  internal   capsule,  and    occupy   the  knee   and  anterior 


Fig.  2. — Horizontal  Section  of  Brain  (Fleclisig).     Diagram  showing  the 
position  of  the  Motor  Strands  {a  a  unshaded)  in  the  Internal  Capsule. 

two  thirds  of  its  posterior  segment,  which  lie  between  the 
optic  thalamus  and  the  lenticular  nucleus  (Fig.  2).  In 
the  capsule,  the  nerves  for  the  face-  and  tongue-centres 
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occupy  the  knee^  the  fibres  for  the  arm  come  next^  and 
those  for  the  leg  lie  posteriorly.  The  knowledge  of  their 
relative  positions  in  the  internal  capsule,  which  is  a  some- 
what recent  acquirement,  is  of  great  interest,  because  it 
probably  affords  at  least  part  of  the  explanation  of  a  long 
observed  clinical,  fact ;  namely,  that,  in  hemiplegia  in 
connection  with  disease  of  the  central  ganglia,  the  arm  is 
usually  more  paralysed  than  the  leg.  For  haemorrhages 
from  the  branches  of  the  lenticulo- striate  artery  would, 
from  their  position,  press  more  upon  the  anterior  than 
upon  the  posterior  division  of  the  motor  segment  of  the 
capsule,  and  this  is  the  vessel  which  most  frequently 
bleeds. 

Leaving  the  internal  capsule,  the  fibres  under  conside- 
ration pass  to  the  superficial  part  (basis)  of  the  crus  (Fig. 
3),  and  there  occupy  its  median  portion,  and  are  so  placed 


FiQ-.  3. — Diagram  representing  a  Vertical  Section  through  the  Crura 
Cerebri :  a  a — unshaded  areaa — show  the  position  of  the  Motor 
Fibres  from  the  Motor  Area  of  the  Cortex. 


that  the  fibres  presiding  over  the  face  are  situated  inter- 
nally, those  over  the  leg  externally,  and  those  in  connec- 
tion with  the  arm  centrally. 
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Arrived  at  the  pyramids,  in  the  medulla  oblongata,  the 
fibres  going  to  the  spinal  motor  centres  for  the  body  and 
limbs  decussate,  those  for  the  face  and  tongue  having 
already  done  so  a  little  higher  up.  It  has  been  estimated 
that  about  91  to  97  per  cent,  decussate;  but  the  number 
probably  varies  within  wide  limits,  so  much  so,  that  there 
is  good  reason  for  thinking  that  in  some  cases  complete 
decussation,  in.  others  none  at  all,  takes  place.  Flechsig 
has  also  shown  that,  in  the  same  spinal  cord,  the  two 
sides  may  be  unsymmetrical  in  this  respect.  Some 
observers  suppose  that  decussation  of  fibres  of  the  pyra- 
m.idal  tract  occurs  in  the  cord  ;  but  nothing  is  known  for 
certain  with  reference  to  this  point.  That  part  of  the 
pyramidal  tract  which  crosses  at  the  decussation  of  the 
pyramids  (the  crossed  pyramidal  tract)  occupies  the  pos- 
terior part  of  the  opposite  lateral  column  in  the  cord, 
being  separated  from  the  surface  of  the  latter  by  the  direct 
cerebellar  tract.  The  fibres  which  do  not  decussate  (direct 
pyramidal  tract)  pass  down  the  cord  on  the  same  side, 
occupying  a  narrow  strip  along  the  margin  of  the  anterior 
fissure  (Fig.  4).      The  fibres  of  the  pyramidal  tract  finally 


Pi(j.  4. — Diagram  of  a  Section  of  tbe  Spinal  Cord  in  the  Cervical  Region 
(Flechsig).  a.  Direct  Pyramidal  Tract,  b  c,  Antero-lateral  Column. 
d.  Direct  Cerebellar  Tract,  e.  Crossed  Pyramidal  Tract.  /,  Columns 
of  Burdach.    g,  Columns  of  Goll. 


form  connections  with  the  multipolar  cells  in  the  anterior 
cornua  of  the  cord,  either  directly  or  through  the  inter- 
mediation of  other  nerve-cells. 
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It  is  a  well-known  fact  tliat  nerve-fibres  in  general 
depend  for  their  integrity  upon  connections  with  ganglionic 
cellSj  andthat^  when  these  are  severed^  the  fibres  degenerate. 
Thus,  the  motor  fibres  of  the  cord  depend  upon  the  cells 
in  the  anterior  cornua  ;  the  sensory  fibres  upon  cells  in 
the  ganglia  on  the  posterior  spinal  roots ;  while  the 
healthy  nutrition  of  the  fibres  of  the  pyramidal  tract  is 
dependent  upon  the  cells  in  the  motor  convolutions.  If 
their  connection  with  the  latter  be  anywhere  interrupted, 
or  if  the  cells  themselves  be  destroyed,  degeneration  occurs 
in  the  whole  tract  below.  When  this  has  taken  place, 
tonic  spasm  supervenes  in  the  muscles,  which  are,  in 
health,  under  the  control  of  these  fibres.  But,  between 
fully  developed  spasm  and  the  earlier  slighter  indications 
of  its  presence  there  are  many  gradations.  Taking, 
for  instance,  what  is  perhaps  the  commonest  condition 
which  gives  rise  to  these  events — destruction  by  a  sud- 
den heemorrhage  of  the  motor  portion  of  the  internal 
capsule — it  is  often  some  months  before  well-marked 
spasm  is  observed ;  but,  in  the  meantime,  there  are  phe- 
nomena which  foretell  its  coming.  The  most  striking 
and  frequent  of  these  is  the  increased  knee-jerk,  which  a 
tap  on  the  patellar  tendon  elicits.  The  knee-jerk  may  be 
diminished  for  some  time  after  the  apoplectic  attack ; 
but,  if  the  fibres  of  the  pyramidal  tract  have  been  inter- 
rupted, it  soon  becomes  exaggerated.  What  are  termed 
ankle-clonus  and  knee-clonus  (phenomena  which  it  is 
unnecessary  to  describe  before  an  assembly  like  the 
present)  soon  appear,  or  may  do  so  ;  for  they  are  not 
necessarily  present  when  the  disease  is  slight.  Charcot 
reports  a  case  where  ankle-clonus  appeared  eight  days 
after  the  hemiplegic  attack,  and  late  rigidity  began  within 
three  weeks ;  and  another,  in  which  it  set  in  in  one  month, 
and  late  rigidity  in  two.  Pitres  gives  cases  in  which 
clonus  was  observed  in  from  eleven  to  fifteen  hours.  But, 
in  any  case,  it  may  be  said  that  increased  tendon-reflexes 
and  clonus  precede  rigidity  ;  and,  in  many  cases  of  chronic 
disease  of  the  lateral  columns  of  the  cord,  they  are  to  be 
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found  a  very  long  time  before  rigidity,  or  tlie  latter  may 
not  set  in  at  all  before  death  occurs.  Sometimes  one 
tap  on  the  patellar  tendon  gives  rise  to  a  succession  of 
knee-jerks,  and  like  phenomena  may  appear  in  the  other 
limb,  or  in  muscles  still  further  removed.  Brissaud 
asserts  that  even  the  non-paralysed  side  is  not  healthy, 
but  presents  in  a  certain  degree  these  phenomena,  which 
he  terms  "  latent  contracture.''^  To  what  cause  are  these 
increased  tendon-reflexes  to  be  referred  ? 

Muscular  tone  is  that  condition  of  tension  in  healthy 
muscle  which  is,  no  doubt,  due  to  nerve-impulses  proceed- 
ing from  the  cells  in  the  anterior  cornua  of  the  spinal 
cord.  A  certain  number  of  observers  have  come  to  the 
conclusion  that  the  knee-jerk  and  other  tendon-contrac- 
tions are  local  phenomena,  due  to  direct  contraction  of 
the  muscle,  which  is  temporarily  put  upon  the  stretch 
by  tapping  its  tendon.  Its  increase  is  due  to  the  increased 
tension  which  results  from  severance  of  the  spinal  centres 
from  the  cerebral  motor  centres,  which  exercise  a  con- 
trolling power  over  those  below,  this  severance  producing 
increased  muscular  irritability.  But  for  the  tendon  phe- 
nomena to  take  place  at  all,  the  reflex  arc  producing 
tension  must  be  intact. 

Other  authorities  have  convinced  themselves,  by  equally 
careful  observations,  that  the  tendon  phenomena  are  true 
reflex,  neuro- muscular  acts.  The  objection  to  this  conclu- 
sion, which  appears  insuperable  to  their  opponents,  is  that 
the  latent  period  is  much  too  short  for  a  reflex  act.  But 
surely  it  is  not  legitimate  to  bind  all  reflex  acts  by  the 
exact  laws  which  appear  to  govern  skin-reflexes.  It  is 
probable  that  conduction  in  nerves  does  not  take  place  at 
precisely  the  same  rate  in  every  reflex  arc  in  the  body, 
and  that  even  the  time  required  to  reflect  the  afferent 
impulse  on  to  the  efferent  nerve  is  not  uniformly  the  same. 
This  will  depend  upon  the  purpose  for  which  the  muscular 
act  is  excited,  and  the  speed  with  which  it  needs  to  follow 
upon  the  stimulus  which  evokes  it.  Now,  there  are,  as 
has  been  proved,  nerve-endings  in  muscles  and  tendons  ; 
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and  it  is  not  improbable  that  the  slight  stretching  of  the 
latter,  which  is  produced  by  the  action  of  antagonists, 
gives  rise,  by  means  of  a  reflex  act,  to  the  steadying 
action  which  is  always  aroused  by  the  contraction  of 
opponents.  This  would  require  great  sensitiveness  on  the 
part  of  the  reflex  arc ;  for,  considering  the  suddenness  of 
many  muscular  acts,  the  steadying  contraction  of  the 
muscles  not  directly  producing  the  movement  would  re- 
quire to  be  almost  equally  sudden.  If  the  muscular  act 
which  follows  a  tap  on  the  patellar  tendon  be  a  purely 
local  phenomenon,  due  to  "  myotatic  irritability,'^  it  is 
diSicult  to  explain  those  cases  in  which  contraction  of 
muscles  in  the  opposite  leg,  or  even  in  the  arm,  occurs. 
Gowers  states  that  the  latent  interval  for  the  knee-jerk  is 
^th  to  5oth  second,  and  that  physiological  data  require 
that  it  should  be  —th  second  if  it  be  a  true  reflex.  But 
what  will  be  said  of  the  following  equally  legitimate  argu- 
ment ?  The  interval  for  the  knee-jerk  is  55th  second. 
Dr.  de  Watteville  and  Dr.  Waller  have  found  the  interval 
for  the  jaw-jerk  to  be  ^'^th  second,  which  is  only  half  the 
interval  requifed  for  the  knee-jerk.  Therefore,  the  phe- 
nomena are  not  produced  in  a  similar  manner.  Dr.  de 
Watteville  says  that  Dr.  Waller  has  determined  the 
latency  of  the  closure  of  the  eyelids  to  the  stimulus  of  a 
strong  light  to  be  —ih.  second,  the  shortest  true  reflex 
known.  This  differs  much  less  from  the  interval  for  the 
knee-jerk  (~th — ^'^th  second)  than  the  latter  differs  from 
the  jaw-jerk  (^th  second). 

We  know  too  little  about  the  various  reflexes  which 
occur  in  the  body  to  consider  it  as  proved  whether  tendon 
phenomena  are  reflex  or  not,  but  it  is  at  any  rate  satis- 
factory to  feel  that,  for  all  practical  purposes  at  the  bed- 
side, either  theory  is  equally  applicable.  For  the  key-note 
to  both  is  integrity  of  the  reflex  arc,  and  changes  in  the 
latter  are  necessarily  accompanied  by  changes  in  the 
tendon  phenomena. 

Let  us  assume,  provisionally,  that  the  knee-jerk  and  other 
allied  contractions  are  reflex.      Why  are  they  increased  in 
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disease  which  interrupts  the  continuity  of  the  pyramidal 
tractjOr  destroys  the  motor  cells  in  which  its  fibres  originate? 
Probably  the  reason  is,  not  that  the  descending  sclerosis 
produces  irritability  of  the  cells  in  the  anterior  cornu,  but_, 
as  Hughlings  Jackson  says,  that  the  suppression  of  the 
functions  of  the  pyramidal  tract  gives  rise  to  ^'  permitted 
hyperphysiological  activity/^  the  spinal  centres  being  '^  let 
go."  This  view  is  strongly  supported  by  those  cases  of 
congenital  absence  of  the  whole  or  a  part  of  the  motor 
centres  in  the  brain,  which  are  accompanied  by  contracture 
of  the  limbs  similar  to  that  which  occurs  in  lesions  of  the 
pyramidal  tract  resulting  from  disease  ;  for,  in  these  cases, 
the  pyramidal  tract  has  been  proved  to  be  deficient. 
This  was  the  condition  found  by  mie  in  a  case  which  I 
shall  relate  presently.  The  pyramidal  tract  is  not  deve- 
loped until  very  late,  and  is  not  even  complete  at  birth ; 
and,  in  the  cases  of  congenital  disease  referred  to,  it  is 
not  developed  at  all,  or  only  in  part.  Even  in  disease 
which  occurs  in  adult  life  and  produces  descending  scle- 
rosis, if  the  cord  be  examined  after  many  years,  the  pro- 
cess of  atrophy  has  long  been  completed,  the  nerve-fibres 
have  disappeared,  and  nothing  remains  but  a  quiescent 
cicatrix.  This  was  so  in  another  case  which  I  shall  relate. 
In  such  conditions,  no  active  process  is  going  on  to  produce 
contracture ;  there  is  merely  destruction  of  the  pyramidal 
strands.  Again,  the  exhaustion  following  upon  the  motor 
discharge  in  epilepsy,  may  give  rise  to  temporary  increase 
in  the  knee-jerk,  or  to  ankle-clonus  ;  and  the  same  may 
be  said  of  that  suppression  of  function  produced  by  the 
slighter  degrees  of  chloroform  narcosis.  In  short,  the 
excessive  tendon-reflexes  and  contractions  which  result 
from  descending  sclerosis  are  merely  evidences  of  abolition 
of  the  function  of  the  cerebral  motor  tract,  which,  in 
health,  controls  the  action  of  the  spinal  ganglia. 

Objections  have  been  made  to  this  view  on  the  ground 
that  sudden  disease,  such  as  cerebral  hsemorrhage,  which 
destroys  the  fibres  of  the  internal  capsule,  does  not  give 
rise  to  the  phenomena  in  question  immediately,  but  only 
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after  the  lapse  of  a  certain  time.  The  cases  recorded  by 
Pitres^  in  whicli  ankle-clonus  was  observed  to  supervene 
in  a  few  bours^  prove  that  this  delay  is  not  an  invariable 
rule ;  and,  even  if  it  were,  it  would  not  be  unreasonable 
to  suppose  that  cells,  which  have  long  been  under  the 
control  of  others,  should  require  a  certain  time  before  they 
learn  to  exert  a  power  to  which  they  have  hitherto  been 
unaccustomed. 

We  may  therefore  look  upon  increased  tendon-reflexes, 
clonus,  and  contracture  as  degrees  of  independent  neuro- 
muscular action,  originating  in  the  spinal  centres,  which 
have  run  riot  owing  to  the  diminution  or  annihilation  of 
the  inhibitory  functions  of  the  pyramidal  tract. 

But,  it  may  be  further  asked,  does  the  appearance  of 
one  or  all  of  these  phenomena  prove  that  there  is  gross 
and  tangible  disease  of  the  cerebral  motor  cells  or  fibres  ? 
The  answer  is,  decidedly  not.  In  the  '  Lancet '  for 
November  7th,  1 885,  Dr.  Angel  Money  records  his  experi- 
ence of  "  Reflex  Actions,  Knee-jerks,  and  Muscular  Irrita- 
bility in  Typhoid  Fever,  Phthisis,  and  other  continuous 
Fevers ;  "  and  he  shows  that  all  the  phenomena,  except 
tonic  spasms,  are  found  in  these  conditions.  But  even 
contracture  may  occur  in  fevers.  I  have  myself  seen  it 
in  typhoid  fever,  and  Dr.  Murchison  mentions  its  occur- 
rence in  typhus  and  relapsing  fevers  as  well.  Speaking 
of  the  former,  he  remarks  :  "  Contraction  and  rigidity  of 
certain  muscles  are  observed  more  rarely,  and  only  in 
severe  cases.  The  fingers  may  be  tightly  clenched,  or  the 
forearm  flexed,  or,  in  rare  cases,  there  is  trismus  or  stra- 
bismus. In  twelve  cases,  I  have  observed  tonic  spasms  of 
many  different  muscles.  Twice  I  have  seen  the  legs  and 
thighs  so  bent  that  the  knees  almost  touched  the  chin.^' 
A  man,  suffering  from  extreme  debility  and  aneemia,  came 
lately  to  my  out-patient  room,  and  the  house  physician 
called  my  attention  to  the  fact  that  he  had  not  only  very 
excessive  knee-jerks,  but  as  marked  knee-  and  ankle- 
clonus  as  I  ever  saw.  He  was  sent  into  the  hospital ;  and 
after  two  days^  rest  in  bed  I  was  unable  to  elicit  even  the 
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sliglitest  clonus.  Such  cases  as  these^  together  with  others 
in  which  recovery  has  occurred,  justify  the  verdict  which 
Dr.  Donkin  gives  in  'Brain/  October,  1885.  "It  seems 
clear/''  he  says,  "  at  present  that  we  must  bear  in  mind 
that  we  have  not  done  with  spastic  paraplegia  by  calling 
it  lateral  sclerosis,  remembering  the  cases  which  recover, 
whether  they  are  quite  obviously  functional  or  not,  but 
must  believe  with  Friedreich,  Wilks,  and  others,  that  the 
symptoms  may  occur  under  various  forms  of  disorder  or 
disease  of  the  nervous  system.^' 

My  own  impression  is,  that  the  condition  which  most 
frequently  gives  rise  to  these  abnormal  muscular  conditions 
in  connection  with  the  spinal  centres,  is  partial  or  complete 
suppression  of  nerve-impulses,  passing  from  the  cerebral 
motor  centres  down  the  pyramidal  tract ;  and  this  may 
occur  under  a  considerable  variety  of  circumstances. 
But,  accepting  the  fact  that  contracture  of  muscles,  accom- 
panying or  succeeding  a  phase  where  tendon-reflexes  are 
exaggerated,  is  most  typically  seen  and  is  most  charac- 
teristic in  gross  disease  of  the  motor  convolutions  and 
pyramidal  tract,  let  us  consider  some  concrete  instances  of 
it.  Two  facts  must  be  remembered,  however,  and  these 
are,  first,  that  when  contracture  is  well  developed,  it  may 
prevent  us  from  eliciting  ankle-  and  knee-clonus,  and 
other  tendon-reflexes ;  and,  secondly,  that  contracture 
sometimes  passes  ofl,  the  muscles  at  the  same  time  under- 
going rapid  atrophy,  and  the  reflexes  being  abolished. 
This  occurs  when  disease  of  the  lateral  column  extends  to 
the  cells  of  the  anterior  column. 

Oase  of  Embolism  of  the  Sylvian  Artery,  which  resulted 
in  Absorption  of  a  large  part  of  the  Right  Hemisphey-e  of 
the  Brain,  and  which  was  folloived  by  Paralysis  and 
Rigidity  of  Limbs. — The  complete  history  of  the  patient's 
illness  and  of  the  post-mortem  examination  is  recorded 
in  the  *  Transactions  of  the  Royal  Medical  and  Chirurgical 
Society'  for  1884,  and  I  shall  not  enter  into  much  detail 
now.  The  case  is  an  instance  of  extensive  destruction  of 
the   cortex  and  central  ganglia  on   one  side^   producing 
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descending  degeneration  in  the  cord^  together  with,  the 
symptoms  which  are  characteristic  of  that  condition. 

E.  J — ,  8dt.  34,  was  admitted  into  Gruy^s  Hospital  on 
March  8th,  1876^  under  the  care  of  Dr.  Pavy.  She  had 
never  had  any  serious  illness,  and,  though  married  ten 
years,  had  had  no  children.  Suddenly  she  was  attacked 
with  giddiness,  faintness,  and  sickness,  and  had  an  epilep- 
tiform seizure.  After  four  days  she  recovered  conscious- 
ness, and  found  she  was  paralysed  on  the  left  side,  and 
had  no  sensation  on  that  half  of  her  body.  On  admission, 
she  was  found  to  have  ordinary  complete  hemiplegia  and 
-  hemiansesthesia  on  the  left  side.  She  had,  in  addition,  a 
systolic  murmur,  audible  all  over  the  cardiac  area.  About 
four  months  after  the  commencement  of  her  illness  she 
left  Gruy^s  Hospital  with  the  left  arm  almost  useless,  but 
with  very  fair  power  in  the  leg.  She  had  completely 
recovered  from  the  hemiangesthesia. 

Seven  years  later,  on  May  7th,  1883,  the  patient,  set. 
41,  was  admitted  into  St.  Thomas's  Hospital  under  the 
care  of  Dr.  John  Harley,  with  aortic  disease  and  bronchitis. 
Dr.  Hadden,  the  registrar,  made  the  following  note : — 
''  The  fingers  of  the  left  hand  are  partially  flexed  on  the 
palm  and  decidedly  stiff.  The  skin  over  the  backs  of  the 
fingers  is  whiter  and  more  glistening  than  it  is  on  the 
right  hand.  The  grasp  on  the  left  is  feeble,  and  there  is 
rigidity  of  the  flexors  of  the  forearm  and  arm.  The 
tendon-reflexes  are  very  brisk  in  the  left,  but  are  hardly 
obtainable  in  the  right  arm.  The  left  leg  is  somewhat 
rigid,  the  patellar  tendon-reflex  brisk,  and  there  is  slight 
ankle-clonus.  The  tongue  is  protruded  straight.  Slight 
paresis  is  observed  in  the  muscles  on  the  left  side  of  the 
face.  There  is  no  loss  of  sensation.  On  casual  examina- 
tion at  the  bedside,  the  left  eye  appears  to  be  sound,  and 
there  is  no  hemianopia  or  colour-blindness.  Tested  with 
a  watch,  hearing  is  found  to  be  sharp,  and  equal  on  the 
two  sides.'^  The  patient  died  somewhat  suddenly  on 
May  17th. 

The  husband  informed  me  that,  from  the  period  of  her 
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attack,  seven  years  before  her  death,  she  had  been  weak- 
minded  and  queer,  doing  unaccountable  things,  such  as 
she  had  never  done  before,  but  that  she  remained  a  good- 
tempered,  hardworking,  and  affectionate  wife.  On  post- 
mortem examination,  marked  aortic  disease  (ulcerative 
endocarditis)  was  found,  and  there  was  great  cardiac 
hypertrophy,  the  heart  weighing  17^  oz.  The  lungs  were 
hypereemic  and  oedematous  at  the  base,  and  the  lower 
portion  of  the  right  was  semi-solid.  The  liver  showed 
slight  congestion  in  the  centres  of  the  lobules  (^' nutmeg  •'^). 
The  kidneys  weighed  11  oz.,  the  capsule  was  thick  and 
adherent,  the  substance  very  firm,  and  the  surface  granular. 
The  spleen  was  hard,  and  its  capsule  thick. 

In  the  right  hemisphere  of  the  brain  the  parts  supplied 
by  the  middle  cerebral  artery  were  extremely  wasted,  and 
many  of  the  convolutions  had  entirely  disappeared.  The 
central  ganglia,  too,  were  so  much  affected,  that  the 
measurement  from  their  intraventricular  aspect  to  the  outer 
surface  of  the  convolutions  of  the  island  of  Eeil  on  the 
right,  was  not  much  more  than  one  third  of  that  on  the 
left.  Descending  degeneration  of  the  lateral  column,  and 
also  of  the  column  of  Tiirck,  could  be  seen  in  the  spinal 
cord ;  and  the  alteration  in  both  these  strands  of  fibres 
was  situated  on  the  side  opposite  the  diseased  hemisphere. 
This  case,  the  brain  of  which  is  now  shown,  together 
with  drawings  of  microscopic  sections  of  the  spinal  cord, 
is  of  interest,  not  only  because  of  the  long  time  the  patient 
lived  after  such  extensive  destruction  of  one  hemisphere, 
but  also  because  it  is  an  instance  of  total  decussation  of 
the  pyramidal  tract.  It  will  be  seen  on  examination  of 
the  sections  of  the  cord  that  the  left  half  is  smaller  than, 
the  right,  and  that  the  white  substance  bordering  on  the 
anterior  fissure,  the  column  of  Tiirck,  is  decidedly  smaller 
on  the  left  than  on  the  right ;  that  is  to  say,  there  is  no 
direct  pyramidal  tract,  but  the  whole  of  the  fibres  from 
the  right  hemisphere  appear  to  have  crossed,  and  to  have 
gone,  some  into  the  left  lateral  column,  some  into  the  left 
column  of  Tiirck. 
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On  microscopical  examination,  there  is  seen  simply  dimi- 
nution in  the  number  of  white  fibres,  and  increase  in  the 
density  of  the  neuroglia  in  the  affected  lateral  column. 
Apart  from  the  irregularity  which  exists  in  the  columns 
of  Tiirck,  there  is  very  little  structural  difference  to  be 
made  out  in  them.  The  softening,  which  produced  hemi- 
plegia and  subsequent  rigidity  in  this  instance,  involved  the 
cortex,  central  ganglia,  and  internal  capsule. 

Lesions  need  not,  however,  be  so  extensive  in  order  to 
give  rise  to  paralysis  with  rigidity.  Destruction  of  a  por- 
tion of  the  motor  convolutions,  or  of  the  subcortical  fibres 
connected  with  them,  or  of  that  part  of  the  internal  capsule 
through  which  the  motor  strands  pass,  produces  the  same 
phenomena.  Cases  of  softening  of  portions  of  the  cerebral 
cortex  of  long  standing  do  not  often  come  under  the  obser- 
vation of  pathologists  in  the  post-mortem  rooms  of  general 
hospitals  J  or,  if  they  do,  I  have  been  singularly  unfortu- 
nate in  not  meeting  with  them.  A  girl  about  eleven  years 
of  age,  who  was  under  my  care  as  an  out-patient  at  St. 
Thomases  Hospital,  had  had  a  very  severe  burn  on  the 
right  side  of  the  head  when  she  was  two  years  old.  The 
scar  occupied  the  greater  part  of  the  parietal  region,  and 
it  was  perfectly  destitute  of  hair.  I  got  no  very  clear 
details  of  the  symptoms  which  succeeded  this  accident, 
except  that  she  lost  power  all  down  the  left  side,  a  condi- 
tion from  which  she  had  never  recovered.  Since  then  she 
had  been  subject  to  epileptic  fits,  in  which  the  left  side 
was  convulsed ;  but  she  did  not  lose  consciousness.  The 
arm,  when  I  saw  her,  was  rigidly  contracted,  the  leg  being 
much  less  affected,  and  the  deep  reflexes  were  excessive  all 
down  the  left  side.  Now,  although  the  actual  state  of 
things  was  not  demonstrated  by  a  post-mortem  examina- 
tion, it  is  pretty  certain  that  the  burn  caused  superficial 
disease  of  the  parts  situated  immediately  below  and  within 
the  cranium  ;  and  destruction  of  a  portion  of  the  motor 
cortex,  with  descending  degeneration  of  the  pyramidal 
tract,  was  the  result. 

Case  of  Perforating  Tuberculosis  of  the  Shull,  with  Gere- 
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hral  Symjptoms. — In  '  Brain,^  Aprils  1885,  Dr.  Edmunds 
describes  a  case,  which  affords  a  good  instance  of  descend- 
ing degeneration  and  rigidity  from  a  limited  cortical  lesion. 
The  patient  was  a  boy  of  fourteen,  of  a  delicate  family. 
Eighteen  months  before  admission  into  St.  Thomases  Home, 
he  had  suffered  from  what  was  supposed  to  be  tubercular 
peritonitis,  and  at  the  same  time  an  abscess,  accompanied 
by  much  headache,  formed  in  the  region  of  the  left 
parietal  bone.  About  six  months  later  he  complained 
occasionally  of  numbness  in  the  right  arm  and  hand,  and 
two  days  before  admission  he  had  his  first  fit.  He  felt 
giddy,  fell,  became  unconscious,  foamed  at  the  mouth,  bit 
his  tongue,  and  passed  urine  involuntarily.  Both  legs 
were  convulsed,  the  right  arm  flexed,  and  the  right  hand 
clenched.  He  was  admitted  into  St.  Thomases  Home  on 
September  3rd,  1884.  An  abscess  was  found  situated 
over  the  left  parietal  bone.  The  grasp  of  the  right  hand 
was  much  weaker  than  that  of  the  left,  and  there  was  very 
slightly  deficient  power  in  the  right  leg  and  right  side  of 
face.  Sensation  was  everywhere  normal,  but  double  optic 
neuritis  was  present.  I  saw  the  patient  with  Dr.  Edmunds 
at  this  time,  and  subsequently  the  abscess  was  laid  freely 
open  and  a  piece  of  dead  bone  removed,  so  that  the  dura 
mater  was  exposed  and  the  pulsations  of  the  brain  could 
be  seen.  After  this  he  had  two  fits,  much  like  the  one 
already  mentioned.  The  discharge  from  the  opening  in 
the  skull  gradually  diminished,  and  the  scalp  covered  over 
the  edges  of  the  wound,  so  that  when  he  left  the  hospital 
there  was  a  defect  in  the  skull  and  scalp,  through  which 
the  dura  mater  could  be  seen.  A  silver  plate  was  made 
to  protect  this.  On  February  4th,  1885,  he  left  the  Home, 
the  chief  symptom  of  disease  which  he  presented  being 
partial  paralysis  of  the  right  arm  and  hand  ;  when  tested 
with  the  dynamometer  the  right  hand  only  marked  20, 
the  left  70. 

In  the  '  Lancet^  for  September  27th,  1884,  my  colleague. 
Dr.  Reid,  published  his  "  Observations  on  the  Relation  of 
the  Principal  Fissures  and  Convolutions  of  the  Cerebrum 
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to  the  Outer  Surface  of  the  Scalp."  Before  the  patient 
left  the  Home,  Dr.  Edmunds  got  Dr.  Reid's  assistance  in 
determining  the  position  of  the  lesion  by  surface  markings. 
The  boy's  head  wats  shaved,  and  the  fissures  marked  upon 
the  smooth  surface,  and  the  opening  in  the  skull  was  found 
to  be  half  an  inch  in  front  of  the  middle  of  the  fissure  of 
Rolando.     But,  as  it  was  known  that  the  disease  extended 


Fi&.  5. — Diagram  showing  the  position  of  the  Cortical  Lesion. 

backwards  along  the  dura  mater  for  a  short  distance  behind 
the  opening",  the  conclusion  drawn  was  that  the  middle  of 
the  ascending  frontal  and  ascending  parietal  convolutions 
was  the  region  affected.  The  account  I  am  about  to  give 
of  the  post-mortem  examination  shows  how  accurate  this 
localisation  was.  The  patient  returned  to  the  Home  on 
September  11th,  1885,  looking  very  ill  and  emaciated,  and 
with  a  sinus  on  the  right  side  and  back  of  the  neck,  con- 
nected with  an  evident  angular  curvature  of  the  spine. 
His  right  arm  was  flexed  at  the  elbow  and  could  not  be 
completely  extended.  He  died  of  exhaustion  on  November 
12th,  1885,  the  end  being  accelerated  by  diarrhoea,  which 
was  scarcely  controllable.  At  the  post-mortem  examina- 
tion, relics  of  past  peritonitis  were  found  and  old  and  recent 
tubercular  affection  of  the  lungs.  There  was  a  chronic 
abscess  in  relation  with  caries  of  the  lower  cervical  ver.- 
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tebrge,  the  disease  which  had  produced  the  angular  curva- 
ture. There  was  chronic  thickening  of  the  membranes  of 
the  cord  in  this  region^  but  no  evident  disease  of  the  cord 
itself.  Dr.  Edmunds  was  good  enough  to  hand  over  to 
me  the  brain  and  spinal  cord  for  careful  examination. 
The  following  is  an  account  of  the  condition  of  things 
which  I  found  after  hardening  the  specimens  in  spirits. 

The  dura  mater,  which  was  thickened  and  adherent 
over  a  portion  of  the  left  parietal  convolutions,  was  gently- 
peeled  off,  and  that  part  of  the  cortex  which  was  so  far 
invaded  by  disease  that  it  could  not  be  separated  from  the 
dura  mater,  but  was  torn  during  its  removal,  is  marked  in 
Fig,  5.  The  lighter  shading  represents  very  slight  super- 
ficial abrasion,  and  the  darker  central  part  shows  where 
the  disease  had  sunk  deeper  into  the  grey  matter.  The 
area  marked  in  the  figure  measured  an  inch  and  a  half 
vertically,  and  the  same  horizontally.  The  position  which 
it  occupied  was  the  upper  half  of  the  middle  third  of  the 
ascending  frontal  and  parietal  convolutions,  together  with 
a  small  portion  of  the  posterior  extremity  of  the  middle 
and  of  the  superior  frontal  convolutions.  On  making  a 
horizontal  section  through  the  basal  ganglia  and  the  in- 
ternal capsule,  a  slight  discolouration  could  be  seen  in  the 
latter  just  behind  its  knee.  On  making  a  vertical  section 
through  the  ascending  frontal  convolution  and  traversing 
the  centre  of  the  diseased  area,  the  destruction  of  cortex 
was  seen  to  be  quite  superficial,  and  no  degeneration  was 
made  out  in  the  subcortical  white  matter.  The  cord  was 
examined  high  up  in  the  cervical  region,  above  the  seat  of 
chronic  meningitis  which  resulted  from  the  disease  of  the 
cervical  vertebrae.  The  sections  show  that  the  right  half 
is  much  smaller  than  the  left,  the  diminution  in  size  being 
apparent,  not  only  in  the  lateral  column,  but  also  in  the 
column  of  Tiirck.  Under  the  microscope,  the  connective 
tissue  in  the  right  lateral  column  is  seen  to  be  denser  than 
that  in  the  left,  and  the  nerve-fibres  appear  to  be  here  and 
there  less  numerous. 

Hospitals   where  old  people  congregate  afford  the  best 
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opportunities  for  post-mortem  examination  of  persons  whose 
brain  is  the  seat  of  softening  originating  long  before  deatli. 
Charcot  has  given  his  experience  at  the  Salpetriere,  and 
he  says  {'  Lectures  on  the  Localisation  of  Cerebral  and 
Spinal  Diseases/  translated  by  Walter  Baugh  Hadden,M.D., 
1883,  New  Sydenham  Society,  p.  141)  :  "  In  these  cases, 
the  lesion  presented  itself  under  the  form  of  yellow  soften- 
ing {plaques  jaunes),  more  or  less  extensive  in  area,  involv- 
ing, to  a  variable  depth,  the  subjacent  white  matter,  and 
occupying  the  most  diverse  regions  of  the  surface  of  the 
hemisphere.  It  is  expressly  mentioned  in  all  the  obser- 
vations that  the  softening  had  not  affected  the  central 
masses  :  optic  thalami,  caudate  and  lenticular  nuclei,  and 
internal  capsule.  My  observations  may  be  divided  into 
two  groups. 

"  The  first  includes  the  cases  in  which  permanent  hemi- 
plegia had  not  existed  during  life,  and  in  which  secondary 
degeneration  was  found  at  the  necropsy  to  be  absent.  In 
all,  the  convolutions  supplied  by  the  Sylvian  artery,  and 
particularly  the  ascending  frontal  and  parietal,  remained 
intact.  The  yellow  softening  was  situated  in  one  of  the 
following  regions,  namely,  some  part  of  the  sphenoidal 
lobes,  the  lobulus  quadratus,  the  cuneus;  one  or  both 
occipital  lobes  in  their  entirety,  some  part  of  the  anterior 
two  thirds  of  the  frontal  lobes. 

"  In  all  cases  of  the  second  group,  there  had  been,  on 
the  other  hand,  permanent  hemiplegia  and  well-marked 
secondary  sclerosis.  The  feature  common  to  these  cases 
is  that  the  lesions  invariably  involved,  to  a  greater  or  less 
extent,  one  or  other  of  the  ascending  frontal  and  parietal 
convolutions,  principally  in  their  upper  half,  and  often 
both  at  the  same  time.  In  addition,  the  regions  nearest 
to  the  frontal  and  parietal  convolutions  were  very  fre- 
quently involved.^' 

In  most  instances,  destruction  of  a  portion  of  the  pyra- 
midal tract  on  one  side  gives  rise  to  paralysis  and  spasm 
on  the  opposite  side  of  the  body  only;  but  occasionally 
spasm  of  the  muscles  on  the  same  side  as  the  lesion  follows 
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later  in  the  history  of  the  case.  This  is  probably  due  to 
sclerosis  appearing  in  the  opposite  lateral  column,  as  Pitres 
has  shows  that  it  often  does  ;  and  Mr.  Sherrington  has 
shown  that  it  occurs  in  dogs  which  have  had  one  pyramidal 
tract  experimentally  injured.  But,  although  this  is  pro- 
bably the  cause  of  most  cases  of  bilateral  spasm  from  uni- 
lateral lesion,  the  possibility  of  the  presence  of  a  bilateral 
lesion  must  be  borne  in  mind.  In  the  '  Eevue  de  Medecine  ' 
for  May,  1883,  Emile  Demange  records  a  case  of  the 
kind  where  a  bilateral  lesion  was  found  in  the  brain  post 
mortem. 

Leaving  affections  of  the  cortical  and  subcortical  portions 
of  the  pyramidal  tract,  let  us  pass  to  a  consideration  of  the 
symptoms  which  accompany  diseases  of  it  as  it  traverses 
the  basal  ganglia,  crura  cerebri,  pons  Varolii,  and  medulla 
oblongata. 

It  is  needless,  before  an  audience  like  the  present,  to 
recount  cases  of  hemiplegia  followed  by  rigidity,  which 
result  from  destruction  of  the  internal  capsule  by  haemor- 
rhage or  softening.  Such  examples  of  disease  are  of 
common  occurrence  and  well  known  to  all.  I  shall  rather 
give  an  account  of  a  series  of  cases  which  are  less  fre- 
quently met  with,  and  which  made  a  considerable  impres- 
sion upon  me  from  two  points  of  view : 

1.  Because  they  seem  to  throw  light  on  the  rigidity 
and  tetanic  seizures  which  are  observed  in  tumours  of  the 
cerebellum. 

2.  Because  I  failed  to  recognise  the  position  of  the 
disease  in  the  brain  during  life,  though  a  reconsideration 
of  the  symptoms  leads  me  to  think  that  others  might  have 
succeeded. 

Case  in  which  a  Tubercular  Mass  occu]3ied  both  Optic 
Thalami,  producing  Paralysis,  Tremors,  and  Rigidity  of 
the  Limbs. — F.  P — ,  aet.  4,  v^^as  admitted  into  St.  Thomas's 
Hospital  under  Mr.  Sydney  Jones,  in  August,  1878,  and 
on  the  22nd  of  the  following  October  excision  of  the  left 
astragalus  was  performed.  The  child  did  very  well,  and 
was  bright   and   playful   until  January  28th,  1879,  when 
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tremors  of  tlie  left  arm  and  leg  were  noticed.  They  were 
rhytlimical  to-and-fro  movements^  of  sliort  excursion,  oc- 
curring only  when  the  limbs  were  used  voluntarily.  There 
was  very  little  loss  of  power^  no  affection  of  speech^  deglu- 
tition, or  respiration,  and  the  tongue,  face,  and  eyes  all 
moved  normally. 

On  March   5th   the  child  was  still   bright   and  lively, 
though  pale ;  and  it  was  noticed   that  the   tremors  were 
more  marked  on  some  days  than  on  others.      The  left  side 
of  the  face  and  the  right  hand  had  also  begun  to  show 
similar  tremors  when  used.      The  patient  was  sent  out  of 
the  hospital,  but  was  readmitted  under  Mr.  Sydney  Jones 
on  July  8th,  1879,  because  the  ankle  and  general  condition 
were  said  to  be  worse.      He  had  gone  gradually  down-hill, 
had  become  very  drowsy,  passed  his  evacuations  in  bed, 
and  was  more  tremulous.      On  readmission,  his  face  was 
pale,  and  a  large  dilated  vein  coursed  transversely  across 
the   right   upper   eyelid.      He  was   always  asleep    unless 
roused,  and  would  even  fall  asleep  while  eating  ravenously. 
His  appetite  was  good,  but  he  never  asked  for  food.     He 
complained  of  no  pain,   but    appeared  to    have    general 
hypersesthesia  of  the  skin.     He   was  very  irritable  and 
peevish,  crying  out  loudly  when  disturbed  or  contradicted. 
There  were  now   rhythmical  tremors  of  the  right  upper 
extremity,  which   were  excited  by  voluntary  efforts,  and 
resembled  those   which  used  to   affect   the  left  side ;  the 
latter  had  ceased  and  given  place  to   rigid  contraction, 
f  he  elbow  was  flexed  and  the  hand  clenched  so  tightly  that 
the  finger-nails  had  produced  ulcers  in  the  palm.      The 
hand  was  pronated  and  the  rigidity  was   constant.      The 
mouth  appeared  natural  when  at  rest,  but  when  the  child 
laughed   or  cried  it  was  drawn  up  to  the  right.      There 
was  no  squint ;  the  pupils  were  large  and  acted  to  light ; 
the  tongue  was  protruded  straight  but  was  tremulous,  and 
speech  was  low.      There  was  no  deafness,  but  the  ophthal- 
moscope revealed  double  optic  neuritis. 

There  was  no  vomiting  or  dysphagia;  the  bowels  were 
very  confined,  and  the  evacuations  passed  in  bed.      The 
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pulse  was  1 14,  respirations  24,  and  the  temperature  varied 
between  99'4°  and  101°  Fahr.  The  viscera  appeared  to 
be  healthy.  Until  October  8th  the  symptoms  already 
described  became  worse.  The  right  hand,  arm,  and  leg 
trembled  violently  when  used,  and  the  left  leg  became 
perfectly  rigid.  The  patient  was  very  drowsy  and  seemed 
to  suffer  from  some  headache  ;  but  he  was  never  sick,  and 
his  appetite  was  good.     His  head  was  slightly  retracted. 

On  October  8th  he  seemed  much  worse ;  he  vomited 
three  times,  took  his  food  badly,  and  the  temperature  rose 
to  103-2°  Fahr.  Subsequently  he  became  more  and  more 
drowsy,  his  right  eyelid  drooped,  the  pupils  became  unequal, 
and  repeated  attacks  of  general  rigidity  (sometimes  accom- 
panied with  foaming  at  the  mouth)  supervened,  and  he 
died  on  October  15th. 

On  post-mortem  examination  I  found  a  recent,  acute, 
basilar  meningitis.  Besides  this  affection,  which  was,  no 
doubt,  the  immediate  cause  of  death,  a  large  caseous 
tubercular  mass  was  seen  involving  both  opric  thalami 
and  almost  completely  obliterating  the  third  ventricle. 
The  right  optic  thalamus  was  the  more  completely  disor- 
ganised of  the  two.  The  specimen  which  I  now  show  was 
hardened  in  alcohol ;  and,  on  section,  it  was  then  seen 
that  On  the  left  side  the  internal  capsule,  though  pressed 
upon  by  the  new  growth,  was  clearly  defined  and  looked 
fairly  natural,  while  that  on  the  right  was  unrecognisable. 
The  tubercular  mass  was  confined  to  [the  optic  thalami, 
and  did  not  involve  either  nucleus  of  the  corpus  striatum. 
A  very  small  caseous  tubercle  was  also  found  on  the  internal 
aspect  of  the  left  occipital  lobe,  but  the  rest  of  the  organs 
were  healthy. 

It  is  well  known  that  diseases  of  the  optic  thalami  and 
corpora  striata  are  not  accompanied  by  any  such  symptoms 
as  were  present  in  this  case,  unless  the  internal  capsule  is 
involved,  and  the  paralysis,  tremors,  and  rigidity  of  limbs 
must  be  attributed  to  the  invasion  of  this  strand  of  fibres 
proceeding  from  the  motor  convolutions  ;  while  the  con- 
vulsions of  the  last  week   were  the  result  of   the  recent 
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meningitis.  This  case  has  been  already  recorded  by  Dr. 
Bristowe^  in  '  Brain/  vol.  vi,  p.  167. 

Case  of  Large  Caseous  Tubercle  of  the  Pons  Varolii,  pro- 
ducing persistent  Rigidity  of  the  Neck,  Bach,  Arms,  and 
Legs. — C.  C — ,  aet.  2,  was  admitted  into  St.  Thomas's 
Hospital  under  the  care  of  Dr.  Ord,  on  October  4th,  and 
died  on  November  7th,  1881.  The  mother  was  attending 
Brompton  Hospital  at  the  time,  and  she  had  lost  one  of 
her  three  children  from  consumption. 

The  patient  was  healthy  until  three  months  ago,  when 
he  began  to  have  diarrhoea  and  to  lose  flesh,  but  had  no 
vomiting.  A  week  before  he  came  in  he  had  two  convul- 
sive fits.  He  had  had  pain  in  the  head  and  had  been 
very  fretful  and  drowsy. 

On  admission,  the  child  lay  in  a  dull  and  listless  con- 
dition, taking  but  little  notice  of  anything,  and  only  crying 
when  disturbed.  The  head  was  drawn  strongly  backwards 
and  kept  stiffly  in  that  position.  The  back  was  likewise 
rigid.  The  arms  were  flexed  and  the  legs  and  feet  ex- 
tended, all  being  quite  rigid.  Patellar  reflex  was  very 
brisk.  There  was  no  loss  of  sensation  ;  deglutition  appeared 
to  be  imperfectly  performed.  The  pupils  were  dilated, 
but  equal ;  and  Mr.  Nettleship  pronounced  the  fundus  of 
both  eyes  to  be  natural.  Pulse  120.  Loud  rhonchi  were 
heard  over  both  lungs.      The  urine  was  free  from  albumen. 

During  the  rest  of  his  life  he  became  more  and  more 
drowsy  and  had  varying  degress  of  hypersesthesia,  but 
never  loss  of  sensation.  Rigidity  of  neck,  trunk,  and 
limbs  continued  without  intermission,  though  it  varied  con- 
siderably in  degree.  Slight  left  internal  strabismus  and 
partial  paralysis  of  the  right  facial  nerve  came  on ;  and 
deglutition  was  more  and  more  difficult,  the  food  running 
out  at  the  corners  of  the  mouth.  The  fundus  of  the  eyes 
was  repeatedly  examined,  even  as  late  as  November  6th, 
but  no  changes  were  found.  The  temperature,  with  very 
rare  exceptions,  was  normal. 

On  post-mortem  examination,  I  found  the  cerebro-spinal 
fluid  much  increased  and  the  lateral  ventricles  moderately 
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distended  with  serum.  There  was  slight  basal  meningitis^ 
but  the  hemispheres  were  free  from  tubercular  disease.  In 
the  cerebellum  and  pons  were  large  greenish  tubercular 
masses  of  rather  irregular  outline,  that  in  the  latter  being 
in  the  position  marked  in  the  figure.  It  occupied  almost 
the  entire   extent   of  that  division  of  the  brain  (Fig.  6)^ 


Fig.  6. — Diagram  showing  the  position  of  a  Tubercular  Mass  (a)  as  seen 
in  a  vertical  section  through  the  Pons  (b).  The  Eini  (c)  represents 
the  remaining  Nerve  Substance. 

having  only  a  thin  sheet  of  white  matter  around  it.  Longi- 
tudinally, it  extended  the  whole  length  of  the  pons,  but 
seemed  to  stop  short  of  the  medulla  oblongata.  Unfortu- 
nately, no  microscopic  examination  of  the  spinal  cord  was 
made.  The  lungs  were  thickly  studded  with  miliary  tuber- 
cles, but  the  other  organs  appeared  to  be  healthy.  The 
masses  in  the  cerebellum  were  all  situated  superficially  in 
the  cortex  and  did  not  extend  deeply  into  the  substance 
of  the  organ. 

In  this  instance,  again,  the  muscular  rigidity  must  be 
referred  to  pressure  exerted  by  the  tumour  upon  the  fibres 
of  the  pyramidal  tracts  in  the  pons,  for  tumours  situated 
in  the  superficial  parts  of  the  cerebellar  cortex  are  of  pretty 
frequent  occurrence,  and  are  not  found  to  give  rise  to  any 
such  symptoms.  I  shall  presently  relate  a  case  in  proof 
of  this  assertion. 
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Case  in  which  a  Tubercular  Mass  occupied  the  Aqueduct 
of  Sylvius  and  produced  Tremors,  Paralysis,  and  Spasmodic 
Contraction  of  Muscles. — E.  B — ,  set.  7,  was  admitted  into 
St.  Thomas's  Hospital  under  tlie  care  of  Dr.  Bristowe,  on 
August  2nd^  1882^  and  died  on  November  SOtli  in  tlie  same 
year. 

His  family  history  was  unimportant,  and  the  child  himself 
had  never  suffered  from  j&ts  or  from  any  serious  illness, 
except  from  a  blow  on  the  head  which  he  received  at  the 
age  of  four  and  which  laid  him  up  for  a  month.  From 
this  he  perfectly  recovered,  and  it  was  not  until  the  end 
of  May,  1882,  that  his  present  illness  began.  Having 
gone  to  bed  quite  well  one  night,  he  awoke  next  morning 
throwing  himself  about,  and  he  was  found  to  have  lost 
power  in  all  his  limbs,  but  most  markedly  in  the  right  arm 
and  leg,  and  he  was  unable  to  walk  properly.  He  was 
said  not  to  have  vomited  or  lost  consciousness.  His  speech 
was  affected  from  the  beginning,  and  his  eyes  about  one 
week  after  the  commencement  of  his  illness.  He  was 
becoming  weaker  and  thinner  every  day,  and  the  tremors 
in  his  limbs,  which  were  noticed  at  first,  were  becoming 
steadily  worse.  His  bowels  were  confined,  and  he  had  lost 
control  over  his  bladder  ;  he  was  very  drowsy,  but  his 
memory  was  good.  He  had  all  along  been  free  from  head- 
ache, vomiting,  and  convulsions. 

On  admission,  the  child  was  found  to  be  rather  thin 
and  drowsy.  He  lay  apathetically  in  bed,  but  could  be 
easily  roused  if  spoken  to.  He  had  weakness  in  the  arms 
and  legs,  and,  when  he  walked,  his  legs  seemed  to  drag. 
The  most  striking  peculiarity  in  his  condition  was,  how- 
ever, the  tremor  with  which  all  his  movements  were 
accompanied.  The  head,  neck,  jaws,  trunk,  arms,  and 
legs,  were  all  similarly  affected.  When  he  used  his  hands 
and  arms  the  tremors  in  them  were  marked,  of  rather 
short  excursion,  sometimes  in  the  direction  of  movement, 
and  sometimes  at  right  angles  to  it.  The  jaws  trembled 
when  he  used  them,  and  speech  was  slow  and  drawling. 
The  tongue  was  protruded  straight,  and,  when  he  smiled, 
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the  moutli  was  drawn  somewhat  to  the  right ;  hearing 
was  normal.  All  the  muscles  of  the  eyeballs  were  more 
or  less  weakened.  There  was  ptosis  on  both  sides,  and 
the  internal  rectus  of  the  right  eye  was  markedly  affected. 
The  superior  and  inferior  recti  on  the  right  were  likewise 
weak,  as  were  the  muscles  of  the  left  eye,  though  not  so 
weak  as  those  on  the  opposite  side.  Both  pupils  acted 
well  to  light  and  to  accommodation,  the  right  being  a 
little  larger  than  the  left ;  no  anaesthesia  was  present. 
The  patellar  and  plantar  reflexes  were  normal,  and  there 


\} 


Fl&.  7. — Drawing  of  a  large  Tubercular  Mass  (a)  occupying  the  Aqueduct 
of  Sylvius,  and  by  its  pressure  producing  a  Cup-like  depression  in 
the  Pons  (b).    The  Section  is  Vertical  and  Longitudinal. 


was  no  ankle-clonus.  The  temperature  was  natural,  and 
all  the  organs,  except  the  brain,  appeared  to  be  healthy. 
During  the  rest  of  his  life  the  tremors  gradually  in- 
creased, paralysis  became  more  marked,  and  attacks  of 
spasmodic  contraction  of  the  muscles  of  the  limbs  and 
trunk  occurred  from  time  to  time.  On  some  occasions, 
the    legs  were    noticed    to    remain    for    a    while    rigidly 
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extended.  The  patellar  and  plantar  reflexes  became 
exaggerated.  The  patient  grew  more  and  more  drowsy, 
and  passed  his  evacuations  in  bed.  The  temperature 
presented  only  occasional  slight  elevations  until  November 
26th,  four  days  before  death,  when  it  rose  to  101*2°  Fahr. ; 
and  it  subsequently  reached  103"  8°  Fahr.  on  the  29th,  the 
day  before  death. 

Throughout  the  patient's  illness  there  was  a  singular 
absence  of  headache,  vomiting,  and  optic  neuritis.  Though 
frequently  examined,  the  fundus  of  the  eye  presented  no 
abnormal  appearance  until  November  26th,  when  there 
was  thought  to  be  neuritis.  After  death.  Dr.  Edmunds 
found  distinct  microscopic  evidences  of  this  condition. 
Another  curious  point  was  that  the  tremors  were  now 
and  then  either  greatly  diminished  or  absent  for  a  day  or 
two,  and  then  returned  with  all  their  former  intensity. 

Necropsy. — The  body  was  much  emaciated,  and  rigor 
mortis  was  present  only  in  the  lower  extremities.  The 
spleen  and  lungs  contained  a  few  tubercles,  and  those  in 
the  spleen  were  caseous.  All  the  other  organs  were 
healthy,  with  the  exception  of  the  brain.  Its  surface 
was  sticky,  and  the  veins  were  gorged  with  blood.  At 
the  base,  in  the  interpeduncular  space,  the  membranes 
were  opaque,  and  there  was  fluid  in  the  optic  sheath. 
Miliary  tubercles  were  present  in  the  Sylvian  fissures, 
and  the  ventricles  were  moderately  distended.  There 
was  a  large  caseous  mass  in  the  region  of  the  corpora 
quadrigemina,  which  was  round  in  shape,  and  as  large  as 
a  medium-sized  marble,  and  which  is  well  displayed  in  the 
preparation  before  you  (Fig.  7).  It  lay  as  if  wedged  in 
the  aqueduct  of  Sylvius,  which  was  enormously  distended. 
On  the  upper  surface  of  the  tumour  were  the  thinned  and 
flattened  corpora  quadrigemina,  while  its  lower  rounded 
margin  rested  upon  the  upper  surface  of  the  pons  and 
crura  cerebri.  Here  it  occupied  a  cup-like  cavity,  which 
its  downward  pressure  had  produced.  No  other  important 
structures  were  injured  by  the  tumour. 

In  this  case  the  usual  phenomena  of  pressure  upon  the 
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fibres  o£  the  pyramidal  tract  are  again  well  represented. 
Paralysis  and  tremors  occurred  first ;  tlien  attacks  of 
rigidity.  Had  the  child  lived  longer,  and  the  growth 
of  the  tubercular  mass  progressed,  the  pressure  exerted 
by  it  upon  the  pons  and  crura  cerebri  would^  no  doubt, 
have  produced  the  final  stage  of  persistent  rigidity.  The 
recent  tubercular  meningitis  cannot  be  said  to  have  pro- 
duced the  tetanic  seizures,  as  the  latter  occurred  months 
before  the  patient's  death.  This  case  and  the  next  which 
I  shall  relate  have  already  been  published  by  Dr.  Bristowe 
in  ^  Brain,'  vol.  vi,  p.  167. 

Case  of  Ttbhercular  Mass  occupying  the  Left  Lobe  of  the 
Gerehellum,  and  pressing  upon  and  producing  softening  of 
the  Pons  and  Medulla  ;  Persistent  Rigidity  of  Limbs. — 
A.  Gr.  J. — ,  aet.  4,  was  sLdmitted  into  St.  Thomases  Hospital, 
under  the  care  of  Dr.  Bristowe,  on  December  30th,  1878, 
and  died  on  August  6th,  1879.  He  had  been  a  healthy 
child  until  three  months  previously,  when  he  was  ill  with 
measles  and  whooping-cough.  He  began  to  have  fits, 
which  occurred  about  once  a  day  at  first,  and  then  twice  a 
day.  He  had  also  been  su:ffering  from  severe  pain  in  his 
head,  occasional  vomiting,  and  for  about  two  months  his 
mother  had  noticed  that  he  squinted.  The  father  was  said 
to  be  asthmatic  and  the  mother  had  a  weak  chest,  but 
their  two  other  children  were  healthy. 

On  admission,  the  patient  seemed  to  be  a  sensible  child, 
but  quite  blind.  The  pupils  were  widely  and  equally 
dilated,  and  contracted  slightly  to  light.  When  lying  in 
bed  he  could  move  his  arms  and  legs,  but  the  former 
were  tremulous  and  ataxic.  When  placed  upon  the 
ground  the  patient  laughed  hysterically,  but  could  not 
stand,  though  he  could  move  his  legs  forwards  when 
supported.  The  limbs  appeared  to  be  equally  affected  on 
the  two  sides.  The  mouth  dropped  slightly  on  the  right 
side,  and  the  tongue  was  protruded  to  the  right. 

The  pulse  was  140,  and  regular  ;  respirations  were  easy. 
The  patient  passed  all  his  evacuations  in  bed.  There  was 
well-marked  optic  neuritis  in  both  eyes,  the  outline  of  the 
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discs  being  irregular  and  blurred,  tlie  veins  large,  the 
arteries  small,  and  tlie  whole  presenting  a  streaky  appear- 
ance. Between  the  time  of  admission  and  his  death  the 
patient  had  many  fits,  in  which  he  was  unconscious,  the 
legs  remaining  rigidly  extended,  and  the  arms  being 
flexed,  and  then  extended  several  times  in  succession.  A 
certain  amount  of  left  facial  paralysis  developed,  so  that 
the  patient  could  not  close  the  eye  of  that  side,  and  the 
left  external  rectus  was  partially  paralysed.  His  arms 
became  more  tremulous,  the  right  being  more  affected 
than  the  left ;  his  speech  was  very  drawling.  He  remained 
for  long  fairly  intelligent,  had  no  deafness,  and  was  not 
much  troubled  with  headache  or  vomiting.  From  February 
onwards  the  arms  and  legs  became  persistently  rigid, 
although  the  degree  of  rigidity  varied.  Finally,  the  child 
became  emaciated  to  the  last  degree,  and  lay  perfectly 
still,  taking  food  well  when  it  was  offered  him,  but  showing 
very  few  signs  of  life.      He  died  on  August  6th. 

Post-mortem  exavYiination. — There  was  little  evidence  of 
important  pathological  changes  in  any  of  the  viscera 
except  the  brain.  The  head  was  very  large,  all  the 
sutures  were  separated,  and  the  bones  were  moveable. 
There  was  no  subarachnoid  fluid,  but  the  ventricles  were 
greatly  distended,  and  the  substance  of  the  hemispheres 
reduced  to  a  thin,  soft  sheet  of  nerve-substance.  The  left 
lobe  of  the  cerebellum  was  entirely  occupied  by  a  firm 
tumour,  of  the  size  of  a  Tangerine  orange,  yellowish  green  in 
colour,  semi-transparent,  and  consisting  of  closely  placed 
concentric  layers.  The  relics  of  cerebellar  tissue  remain- 
ing on  its  surface  were  soft,  as  was  the  neighbouring 
part  of  the  posterior  cerebral  lobe.  The  tumour  was 
adherent  to  the  tentorium  cerebelli,  and  the  pons  and 
medulla  were  pressed  upon  by  it,  and  somewhat  softened. 
The  right  lobe  of  the  cerebellum  was  healthy.  Another 
small  tubercular  mass  was  found  in  the  grey  matter  on  the 
orbital  surface  of  the  right  frontal  lobe. 

In  this  case,  again,  persistent  rigidity  was  the  result  of 
the  pressure  which  the  tumour  exercised  on  the  medulla 
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olDlongata  and  the  pyramidal  tracts  wliicli  run  in  it.  For 
it  will  be  shown  presently  that  without  such  pressure, 
tumours  of  the  cerebellum  do  not  produce  this  symptom, 
and  that  distension  of  the  ventricles  with  fluid  is  not 
sufficient  to  explain  it. 

These  four  cases  appear  to  me  to  be  of  great  interest  as 
representing  diseases  affecting  a  certain  portion  of  the 
brain,  and  capable  being  localised  during  life.  The 
region  referred  to  extends  from  the  basal  ganglia  to  the 
medulla  oblongata,  commencing  at  that  spot  where  the 
pyramidal  tracts  begin  to  converge  as  they  pass  between 
the  central  ganglia,  and  occupying  further  on  the  pons  and 
medulla  oblongata,  where  the  pyramidal  tracts  lie  in  close 
contact.  If  the  motor  tracts  be  affected  simultaneously, 
or  quickly  one  after  the  other,  in  the  way  about  to  be 
mentioned,  the  disease  is  likely  to  be  situated  between  the 
basal  ganglia  above  and  the  medulla  below,  and  is,  in  all 
probability,  a  tumour.  The  earliest  symptoms  referable 
to  the  pyramidal  tract  are  tremors  ;  then  come  paralysis  and 
rigid  contraction,  which  is  finally  permanent ;  and  besides 
these,  there  may  occur  from  time  to  time  attacks  of  tetanic 
spasms,  affecting  most  of  the  muscles  of  the  body.  The 
phenomena  of  chronic  spasm  are  due  to  gradual  pressure 
on  the  motor  tracts,  proceeding  from  the  central  convo- 
lutions of  the  brain ;  and  the  fact  that  both  sides  of  the 
body  are  attacked  indicates  that  the  disease  is  situated  at 
a  part  where  the  pyramidal  tracts  are  in  close  proximity 
to  each  other.  If  the  case  be  seen  early,  probably  all 
these  symptoms,  tremors,  paralysis,  and  rigid  contraction, 
will  occur  before  the  end ;  but  if  the  patient  does  not  come 
under  observation  until  late,  only  some  of  them  may  be 
observed.  Thus,  in  the  case  where  the  optic  thalami  were 
gradually  invaded,  and  in  the  case  of  cerebellar  tumour 
pressing  from  above  on  the  medulla,  all  occurred  ;  whereas, 
in  the  case  of  the  large  tubercular  mass  almost  com- 
pletely occupying  the  pons,  only  the  later  stage  of  persist- 
ent rigidity  was  seen.  In  determining  the  exact  seat  of 
the  tumour,  whether  in  the  optic  thalami,   corpora  striata, 
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pons^  or  cerebellum,  we  must  consider  the  other  symptoms 
referable  to  the  special  nerves  involved,  which  arise  at 
different  levels  along  the  base  of  the  brain,  and  also 
whether  there  are,  or  have  been,  symptoms  which  suggest 
cerebellar  disease.  Moreover,  optic  neuritis  is  very  con- 
stant and  early  in  its  appearance  in  cerebellar  disease,  and 
often  late  when  the  tumour  is  higher  up. 

I  would  not  have  it  understood  that  all  tumours  in  these 
positions  give  rise  to  the  phenomena  described,  for  soft 
succulent  ones  often  do  not ;  but  if  the  symptoms  I  have 
pictured  be  present,  the  disease  is  probably  a  hard  slowly 
growing  tumour  in  the  area  mentioned.  In  all  the  cases 
just  related,  the  tumour  was  a  large  tubercular  mass ;  and 
the  early  stage  of  such  tumours  is  shown  in  a  specimen  on 
the  table,  which  was  taken  from  the  body  of  a  baby  who 
presented  no  obvious  symptoms  of  cerebral  disease.  A 
caseous  nodule  can  be  seen  occupying  the  lower  third  of 
the  external  segment  of  the  lenticular  nucleus.  In  a 
drawing  of  a  microscopic  section  of  this  mass,  a  large 
vessel  is  seen,  and  close  by  the  vessel  lies  a  colony  of  well- 
stained  tubercle  bacilli. 

But,  interesting  as  this  series  of  cases  is  from  the  point 
of  view  already  considered,  they  are  still  more  so  in  their 
bearing  upon  the  question  of  the  functions  of  the  cere- 
bellum, and  its  relation  to  muscular  spasm.  In  the 
'Lancet'  for  1880,  vol.  i,  p.  122,  Dr.  Hughlings  Jackson 
has  written  '^  On  Tumours  of  the  Cerebellum,' '  and  speaks 
of  "  cerebellar  rigidity.''  "  I  suppose,"  says  he,  "  the 
cerebellar  rigidity  to  be  owing  to  unantagonised  cerebral 
influx  (rigidity  in  hemiplegia  being  owing  to  unantago- 
nised cerebellar  influx) ,  and  the  tetanus-like  seizures  to  be 
owing  to  cerebellar  discharges  analogous  to  those  cerebral 
discharges  which  produce  unilaterally  beginning  (epilepti- 
form) convulsions.  But  there  is  the  obvious  objection 
that  the  two  symptoms,  with  the  cerebellar  disease,  may 
be  owing'  to  interference  with  the  corpora  quadrigemina 
(electrical  excitation  of  which  produces  tetanus-like  states) , 
or  to  interference  with  the  medulla  oblongata." 
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Further  on^  in  tlie  same  volume  of  the  '  Lancet/  p. 
522,  Stephen  Mackenzie  has  a  paper  on  the  same  subject, 
in  which  he  expresses  the  opinion  that  "  the  reeling  gait 
and  tonic  spasms  are  both  expressions  of  disorder  of  the 
locomotory  apparatus,  of  which  the  cerebellum  is  the  chief 
governing  centre/^  In  comparing  the  tetanus-like  seizures 
with  tetanus,  he  goes  so  far  as  to  say,  "  The  range  of  the 
two  is  so  much  alike  as  to  afford  the  strongest  reasons  for 
the  belief  that  tetanus  is  an  affection  of  the  cerebellum.'^ 

Now,  if  the  same  rigid  contractions  and  the  same 
tetanic  seizures  occur  in  disease  of  other  parts  at  the  base 
of  the  brain,  they  cannot  be  held  to  be  characteristic  of 
cerebellar  disease. 

Hughlings  Jackson  says :  "  This  universal  rigidity,  as 
a  condition  arising  from  cerebellar  disease,  I  have  seen 
only  when  the  tumour  has  been  in  the  middle  lobe,^'  and 
again :  "  In  the  case  of  extensive  rigidity  and  tetanus-like 
seizures,  the  tumour  has  been  of  the  middle  lobe,  and  has 
been  large."  These  remarks  really  furnish  a  clue  to  the 
matter.  I  would  put  the  case  thus  :  a  tumour  of  the  cere- 
bellum does  not  produce  contractures  and  tetanic  seizures, 
unless  it  be  in  such  a  position  and  of  such  a  size  as  to 
produce  pressure  on  the  pons  Varolii  or  medulla  oblon- 
gata. 

The  following  case  illustrates  this  point  well,  and  shows 
that  tumours  may  be  present  in  the  lateral  lobes,  or  in 
the  central  lobe,  and  that  great  distension  of  the  lateral 
ventricles  may  exist,  without  these  muscular  contractions 
making  their  appearance. 

Case  of  Tubercular  Masses,  both  in  the  Central  and 
Lateral  Lobes  of  the  Cerebellum,  unaccompanied  by  Tetanic 
Spasms. — E.  C — ,  aet.  10,  was  admitted  into  St.  Thomas's 
Hospital,  under  the  care  of  Dr.  Bristowe,  on  Sep- 
tember 13th,  and  died  on  December  5th,  1877.  At 
the  age  of  seven,  the  patient  had  a  fit,  lasting  for  about 
two  hours,  in  which  her  eyes  were  fixed  and  her  hands 
clenched.  Ever  since  that  time  she  had  been  getting 
blind.      The    only    other    illness    she   had   had  was  "low 
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fever/'  two  years  before  admission.  About  five  montlis 
before  coming  to  St.  Tliomas's  slie  bad  been  suddenly 
seized  witb  very  severe  pain  in  the  bead  and  vomiting, 
wbicb  lasted^  off  and  on,  for  a  day  and  a  half.  Tbese 
attacks  recurred  from  time  to  time  for  five  weeks,  during 
"wbicb  ber  sigbt  became  worse  and  worse,  but  sbe  never 
bad  convulsions.  On  examination,  it  was  found  tbat  sbe 
could  not  distinguisb  ligbt  from  darkness,  and  tbat  sbe 
bad  atropby  of  tbe  optic  discs.  Sbe  bad  no  deafness,  and 
■was  very  intelligent  and  able  to  give  a  great  deal  of 
information  about  ber  illness.  Her  bead  was  somewbat 
bydrocepbalic  in  sbape,  and  tbe  forebead  prominent. 
Sbe  kept  it  fixed,  and  said  it  burt  ber  to  let  it  drop  back- 
wards. Wben  seated,  tbe  legs  appeared  to  be  quite 
strong,  and  it  was  impossible  to  detect  any  weakness  in 
tbem  wben  one  tried  to  flex  or  extend  tbem  against  ber 
will.  Wben  beld  by  tbe  bands  sbe  could  walk  pretty 
well,  but  wben  sbe  was  left  to  stand  alone  sbe  quickly 
lost  ber  balance.  Tbe  same  occurred  wben  sbe  tried  to 
walk,  and  sbe  seemed  to  bave  considerable  inco-ordination 
of  tbe  legs.  Tbere  was  a  tendency  to  fall  to  tbe  rigbt 
side,  tbougb  sbe  was  said  previously  to  bave  usually 
fallen  to  tbe  left.  Wben  standing  up  and  made  to  lean 
a  little  backwards  sbe  did  not  fall,  but  ran  backwards. 

During  tbe  rest  of  ber  life  sbe  bad  frequent  attacks  of 
severe  pain  in  tbe  bead,  accompanied  by  vomiting,  and  a 
feeling  of  great  giddiness.  Her  temperature  remained 
normal,  and  sbe  bad  no  tetanic  spasms  or  contractures. 
Sbe  was  found  dead  in  bed  on  tbe  morning  of  December 
5tb.  At  tbe  necropsy,  tbere  was  no  evidence  of  menin- 
gitis, but  tbe  ventricles  of  tbe  brain  were  distended  witb 
clear  fluid,  twelve  ounces  being  removed  and  measured. 
Tbe  convolutions  were  flattened,  and  tbe  wbole  extent  of 
tbem  collapsed  wben  tbe  ventricles  were  emptied.  Tbe 
optic  nerves  were  markedly  atropbied.  Tbe  lateral  lobes 
of  tbe  cerebellum  were  botb  very  soft  and  swollen,  and 
tbe  left  was  adberent  to  tbe  dura  mater.  Tbere  were 
several  tumours,  botb  in  tbe  central  and  in  tbe  left  lobe, 
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wMcli  appeared  to  be  tubercular  masses  witli  tlie  centres 
broken  down.  Their  size  varied  from  that  of  a  pea  to 
that  of  a  medium-sized  marble  ;  their  circumference  con- 
sisted of  a  palcj  rosy  grey^  semi-translucent^  hard  tissue, 
and  their  centres  of  a  puriform  fluid.  The  other  organs 
were  healthy. 

In  the  class  of  cases  which  I  have  been  discussing, 
tremors  and  paralysis  are  probably  due  to  slight  inter- 
ference with  the  functions  of  the  fibres  of  the  pyramidal 
tracts,  persistent  rigidity  to  still  greater  interference, 
while  the  attacks  of  tetanic  spasms  may  resemble  the  con- 
vulsions which  are  observed  in  connection  with  cortical 
tumours  of  the  brain.  In  the  case  of  cerebral  tumours, 
the  pressure  is  exerted  upon  the  cortical  grey  matter ; 
in  the  cerebellar  cases,  upon  the  grey  matter  in  the 
floor  of  the  fourth  ventricle,  and  not  upon  that  of  the 
cerebellum  itself,  for  I  have  seen  cases  in  which  the  cen- 
tral lobe  of  the  cerebellum  has  been  coinpletely  destroyed 
by  tumours,  but  in  which  no  pressure  was  exerted  upon 
the  medulla  oblongata,  and  no  rigidity  was  observed 
during  life. 

It  is  interesting  to  note,  in  relation  to  this  question, 
that  Nothnagel  has  found  that  irritation  of  these  parts  is 
particularly  liable  to  produce  convulsions ;  so  much  so, 
that  he  has  supposed  a  special  convulsive  centre  (Krampf- 
centrum)  to  exist  in  the  pons,  which  is  readily  brought 
into  action,  either  directly  or  reflexly,  by  stimulation  of  a 
spot  in  the  fourth  ventricle.  I  have  said  that  the  tetanic 
spasms  "may^'  be  due  to  pressure  on  the  grey  matter  of 
the  floor  of  the  fourth  ventricle,  because  they  are  capable 
of  another  explanation ;  they  may,  in  fact,  be  the  result 
of  varying  pressure  upon  the  pyramidal  tracts.  In  the 
next  lecture  I  shall  relate  a  case  where  a  tumour  pressing 
upon  the  cord  from  without  produced  similar  spasmodic 
attacks ;  and  they  are  also  seen  in  other  diseases  affecting 
the  lateral  columns  of  the  cord. 

Foster,  in  his  work  on  '  Physiology,'  says  :  "  We  must 
consider  the  cerebellum  as  an  important  organ  of  co-ordi- 
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nation,  thougli  we  are  unable  at  present  to  define  its 
functions  more  exactly."  This  probably  represents  our 
knowledge  of  the  functions  of  tbe  cerebellum,  and  it  is  in 
keeping  with  pathological  experience  ;  and  I  do  not  think 
we  are  justified  in  considering  that  disease  of  it  produces 
spasmodic  contraction  of  muscles,  except  indirectly,  by 
pressure  upon  underlying  structures. 


LECTURE    II. 

In  my  first  lecture  I  considered  the  part  played  by 
chronic  diseases^  wliich  injure  the  intracranial  portion  of 
the  pyramidal  tracts  in  the  production  of  spasm.  It  was 
pointed  out  that  the  results  are  similar,  whether  the  lesion 
is  situated  in  the  motor  area  of  the  cortex,  in  the  central 
ganglia,  in  the  crus,  pons,  or  medulla,  provided  that  the 
function  of  the  fibres  of  the  pyramidal  tract  be  interrupted. 

A  point  which  is  of  great  importance,  and  which  will  be 
again  referred  to  when  we  come  to  a  consideration  of  func- 
tional spasm,  is  this,  that  congenital  defects  of  portions  of 
the  central  nervous  system  are  as  capable  as  destructive 
diseases  of  producing  paralysis  of  limbs  accompanied  by 
spasm. 

Case  of  Congenital  Spastic  Hemiplegia. — In  the  '  Medico- 
Chirurgical  Transactions,^  vol.  Ixvi,  1883,  I  published  "  A 
Case  of  Asymmetry  of  the  Brain,^'  and  discussed  the  bear- 
ing of  the  anatomical  peculiarities  of  the  specimen  on  the 
the  question  of  the  connection  between  the  optic  nerves 
and  certain  definite  areas  of  the  cerebral  cortex.  But  the 
case  is  also  a  good  example  of  the  disease  called  congenital 
spastic  hemiplegia,  and  for  this  reason  I  refer  to  it  here. 
E.  A —  was  admitted  into  St.  Thomas's  Hospital,  under  the 
care  of  Mr.  Mason,  owing  to  injuries  received  by  the  fall 
of  a  house  ;  she  died  of  the  results  of  the  accident.  I 
never  saw  her  until  I  performed  the  post  mortem  examina- 
tion upon  her  ;  and  no  account  was  obtained  during  her 
lifetime  of  the  abnormality  in  her  right  arm  and  leg,  nor 
of  the  state  of  her  mind  and  special  senses.  After  death, 
her  father  informed  me  that  his  daughter  had  always  been 
healthy  up  to  the  time  of  the  accident,  which  proved  fatal 
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in  a  few  weeks  ;  tliat  slie  had  never  suffered  from  fits  or 
other  nervous  affections ;  that  from  her  very  birth  she  had 
had  a  small  and  stiff  right  arm ;  and  that  she  had  always 
been  left-handed  and  a  little  lame.  He  had  never  noticed 
any  mental  deficiency  ;  and  she  had  never  complained  of 
her  sight,  hearing,  or  other  senses.  No  peculiarity  in  her 
eyes,  speech,  or  aspect  was  noticed  during  her  stay  in  the 
hospital ;  but  the  sister  of  the  ward  said  that  she  struck 
her  as  being  intellectually  dull,  even  for  a  person  in  her 
position  in  life. 

At  the  post-mortem  examination,  both  the  right  arm  and 
leg  were  seen  to  be  smaller  than  their  fellows,  though 
they  were  otherwise  normally  formed ;  and  the  muscles 
examined  presented  the  rich  brown  colour  of  health.  The 
right  wrist  measured  4|  inches,  the  left  5|  inches  ;  the 
right  forearm  6|  inches,  the  left  8  inches.  The  circum- 
ference of  the  left  leg,  round  the  calf,  exceeded  that  of  the 
right  by  one  inch.  The  heart,  lungs,  and  other  viscera 
were  healthy,  with  the  exception  of  the  kidneys  and  the 
bladder,  which  were  in  a  state  of  acute  inflammation.  The 
skull  and  the  membranes  of  the  brain  were  normal,  as  were 
the  intracranial  blood-vessels,  nor  was  there  any  marked 
inequality  of  the  latter  on  the  two  sides. 

I  need  not  enter  into  the  minute  details  which  I  have 
given  in  the  paper  referred  to,  but  I  may  simply  state  that 
both  the  history  of  the  patient  and  the  anatomical  peculi- 
arities of  the  brain,  showed  that  it  was  a  case  of  malforma- 
ation  of  one  portion  of  the  left  hemisphere,  and  arrest  of 
development  of  the  remainder.  The  most  striking  charac- 
teristics of  the  specimen  which  is  here  shown,  were  :  1,  the 
general  arrest  of  development  of  the  left  hemisphere, 
including  the  motor  convolutions ;  2,  the  small  size  of  the 
corresponding  cms  cerebri  and  anterior  pyramid  ;  o,  the 
absence  of  the  angular  gyrus,  and  superior  temporo-sphe- 
noidal  convolutions,  together  with  the  fusion  of  some  of 
the  other  convolutions  of  the  left  temporo-sphenoidal  lobe  ; 
4,  the  small  size  of  the  optic  tract,  optic  thalamus,  and 
corpora  geniculata  on  the  same  side.-     The  spinal  cord  was 
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subsequently  examined,  and,  throughout  its  whole  length,  it 
was  seen  that  the  right  lateral  column  was  smaller  than  the 
left,  and  the  left  column  of  Tiirck  smaller  than  the  right. 

These  differences  were  most  marked  in  the  upper  regions 
of  the  cord,  and  became  less  and  less  so  towards  the  lumbar 
enlargement.  The  microscope  shows  that  in  those  parts 
where  reduction  in  size  was  evident,  even  to  the  naked  eye, 
the  nerve-fibres  were  fewer  in  number  and  the  tissues  a 
little  denser  than  in  health,  and  the  general  impression 
left  upon  the  observer's  mind  was  that  there  was  an  absence 
of  nerve- fibres,  and  consequent  undue  prominence  of  the 
connective  tissue. 

In  this  case  there  was  clearly  congenital  absence  of 
part  of  the  motor  convolutions,  and  of  the  corresponding 
pyramidal  tract ;  and,  clinically,  paralysis  with  spasm  was 
observed.  Such  a  combination  seems  to  prove  that  the 
mere  absence  of  the  controlling  impulses  which  in  healthy 
subjects  traverse  the  pyramidal  tract,  is  capable  of  giving 
rise  to  a  spastic  condition  of  the  limbs. 

Congenital  defects  similar  to  that  which  has  just  been 
described  may  be  bilateral,  and  produce  a  condition  about 
which  a  good  deal  has  been  written,  and  which  is  termed 
"  infantile  spasmodic  paralysis,"  or  "  spastic  paraplegia  of 
infancy."  Dr.  Hadden,  writing  on  this  disease  in  '  Brain,' 
vol.  vi,  1884,  says,  "The  lower  extremities  are  more  or 
less  flexed  at  the  hip-  and  knee-joints,  the  thighs  are  rigid 
and  adducted,  the  knees  in  contact,  the  legs  inclined 
outwards,  and  the  heels  often  drawn  up  from  the  ground 
by  the  contraction  of  the  gastroonemii."  Fig.  8  represents 
a  well-marked,  but  not  extreme,  case  of  the  kind,  which 
was  under  Mr.  Glutton's  care  in  St.  Thomas's  Hospital. 
The  child  was  an  idiot,  as  many  of  them  are.  Dr.  Eoss  has 
proved,  by  post-mortem  evidence,  that  defects  in  the  deve- 
lopment of  the  brain  can  produce  this  condition.  In 
'^  Brain,'  vol.  i,  p.  477,  he  records  a  case  of  the  disease 
in  which  he  found  at  the  post-mortem  examination  a  con- 
genital defect  in  the  motor  convolutions  on  both  sides,  and 
absence  of  the  large  pyramidal   cells  normally  existing  in 
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tliem.  He  found  tiie  same  condition  of  tlie  spinal  cord  as 
was  present  in  my  case  of  congenital  spastic  hemiplegia^ 
namely^  absence  of  a  certain  amount  of  tlie  lateral  columns^ 
but  no  other  abnormality. 


Fig.  8. — From  a  Photograpla  of  a  slight  case  of  Congenital  Spastic  Paralysis. 


Whether  all  cases  of  congenital  paralysis  and  spasm  of 
the  limbs  be  due  to  arrest  of  development  of  portions  of 
the  brain  is  at  present  uncertain,  but  it  is  not  at  all  im- 
probable that  intra-uterine  disease  of  parts  already  formed 
may  be  the  explanation  of  some. 

Contracture,  or  fixed  spasm,  is  a  comparatively  frequent 
result  of  cerebral  lesions  which  interrupt  permanently  the 
voluntary  impulses  proceeding  from  the  cortex.      But,  in 
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addition^  mobile  spasms  have  been  observed  in  great 
variety,  either  after  hemiplegia  or  independently  of  it.  Some- 
times they  attend  voluntary  movements  only,  sometimes 
they  are  involuntary  and  continuous ;  but  in  all  of  them, 
the  retention  of  a  large  amount  of  voluntary  control  over 
the  limbs  affected  is  a  striking  feature. 

In  addition  to  the  mobile  spasm  there  is  often  a  certain 
degree  of  fixed  spasm,  though  a  marked  degree  of  the 
latter  v^ould  be  incompatible  with  the  development  of  the 
former.  Continuous  movements  of  the  hands  and  toes 
have  been  termed  athetosis.  The  following  is  a  case  of 
the  kind  which  I  reported  in  'Brain'  for  April,  1885.  It 
is  a  good  example  of  this  condition^  though  rare  because 
of  the  number  of  muscles  affected,  and  because  the  move- 
ments appeared  after  many  years  on  the  opposite  side  of 
the  body. 

Gr — ,  aet.  24,  came  under  my  care  as  an  out-patient  at 
St.  Thomas's  Hospital  on  March  26th,  1884.  Until  the 
patient  was  three  years  old  he  was  quite  healthy ;  he  was 
then  suddenly  attacked  with  loss  of  power  all  down  the 
left  side,  accompanied  by  repeated  and  prolonged  convul- 
sions. As  far  as  he  knew,  the  movements  of  the  limbs 
and  face  of  the  left  side  gradually  followed  the  loss  of 
power  and  had  gone  on  increasing  ever  since  j  at  any  rate, 
they  had  done  so  as  long  as  he  could  remember.  When 
between  four  and  five  years  of  age,  he  was  taken  to  Great 
Ormond  Street  Hospital,  where  his  parents  were  told  that 
the  movements  were  so  slight  that  he  would  get  over  them. 
About  three  years  ago  weakness  and  movements  came  on  in 
the  right  leg,  and  he  went  to  Guy's  Hospital,  where  he  was 
told  that  nothing  could  be  done  for  him.  He  then  con- 
sulted a  homoeopathic  chemist,  who  gave  him  "  strengthen- 
ing medicine,"  and  his  right  leg  became  strong  again^  and 
the  movements  in  it  ceased  in  three  months.  A  month 
ago,  the  weakness  and  movements  recommenced  in  the 
right  leg,  and  gradually  increased.  The  arm  was  said  to 
be  free  from  them.  The  patient  had  never  had  any  other 
severe  illness,  had  not  suffered   from  headaches,  and  had 
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done  his  work  well  as  a  carpenter  until  the  last  six  months. 
During  this  time,  the  movements  of  the  left  hand  had  been 
so  bad  that  he  had  been  unable  to  hold  the  nails  with 
accuracy,  though  he  could  hammer  well  enough  with  his 
right  arm.  He  said  he  had  never  had  any  defect  of  sight 
or  hearing. 

On  rough  examination,  vision  seemed  normal,  and  he 
heard  the  tick  of  a  watch  a  long  way  off.  There  were 
movements  of  the  greater  part  of  the  muscles  on  the  left 
side  of  the  body,  and  they  ceased  during  sleep  ;  there  was 
no  anaesthesia.  The  tongue  moved  a  little  irregularly,  as 
it  does  in  chorea  ;  speech  was  drawling.  The  muscles, 
both  of  the  left  and  of  the  right  side  of  the  face,  contracted 
too  strongly  when  the  patient  attempted  to  speak,  so  that 
a  kind  of  grimace  resulted,  in  which  the  lines  at  both 
angles  of  the  mouth  and  the  naso-labial  furrows  were  very 
deeply  marked.  There  were  spasmodic,  more  or  less 
regular,  movements  of  the  neck  to  the  left,  and  the  shoulder 
was  rhythmically  raised,  and  jerked  slightly  forwards  and 
backwards.  One  could  see  the  serrations  of  the  left 
serratus  magnus  contracting  rhythmically.  The  abdominal 
muscles  were  harder  on  the  left  side  than  on  the  right, 
but  there  were  no  evident  movements  in  them.  There 
were  slight  spasmodic  movements  in  the  left  arm,  but  they 
were  only  slight.  The  hand,  on  the  contrary,  was  markedly 
affected.  There  was  constantly  more  or  less  rhythmical 
flexion  and  extension  of  the  fingers,  mainly  at  the  meta- 
carpo-phalangeal  joints,  with  irregular  flexion  and  extension 
of  the  phalangeal  joints,  and  occasional  separation  of  the 
fingers.  In  the  left  leg  there  were  similar  slight  move- 
ments of  the  muscles,  with  marked  movements  of  the  toes, 
the  great  toe  being  most  affected.  They  were  tremulous 
flexions  and  extensions,  but  the  flexor  longus  pollicis  was 
constantly  contracted,  so  that  the  great  toe  was  always 
riding  over  the  others,  and  its  proximal  phalanx  was 
usually  at  right  angles  to  the  metatarsal  bone.  In  the 
right  foot,  the  movements  were  similar  but  not  so  marked. 
In  the  right  hand  only  the  little  finger  moved,  and  that  so 
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slightly  tliat  the  patient  had  not  noticed  it.  The  grasp 
of  the  right  hand,  though  stronger  than  that  of  the  left, 
appeared  to  be  deficient  in  power  ;  the  patient  said,  how- 
ever, that  he  had  never  noticed  that  it  was  weak.  There 
was  neither  atrophy  nor  hypertrophy  of  the  muscles  of  the 
limbs.  The  patellar  reflex  was  unnaturally  brisk  on  both 
sides,  but  there  was  no  ankle-clonus.  The  patient  seemed 
very  intelligent,  and  said  that  his  memory  and  mental 
powers  were  very  good.  The  fundus  of  the  eyes  and 
fields  of  vision  were  normal.  The  urine  contained  no 
albumen. 

The  next  case  is  one  of  fixed,  combined  with  mobile 
spasm,  and  also  differs  from  that  which  I  have  just  de- 
scribed in  this,  that  there  was  no  history  of  hemiplegia 
or  monoplegia,  preceding  the  onset  of  the  muscular  con- 
traction. 

Case  of  Mobile  and  Persistent  Muscular  Spasm  of  the 
U;pper  Extremity. — E.  F — ,  get.  11,  came  to  St.  Thomas's 
Hospital  as  an  out-patient,  under  me,  in  June,  1884.  She 
was  a  very  well  made,  intelligent,  lively  child,  and  in 
these  respects  was  said  to  resemble  the  rest  of  her  family. 
When  she  was  nine  months  old  the  mother  noticed  that  she 
held  her  left  arm  behind  her  back,  and  did  not  use  it 
properly.  Ever  since,  the  arm  had  been  becoming  gradu- 
ally more  distorted  and  useless.  On  examination,  it  was 
found  that  the  left  arm  was  not  undersized,  or  atrophied, 
but  that  it  was  the  seat  of  extreme  distortion,  which 
rendered  it  perfectly  useless.  The  forearm  was  exces- 
sively pronated,  so  that  the  palm  of  the  hand  looked  out- 
wards, and  the  wrist  was  flexed  ;  the  metacarpo-phalangeal 
joints  were  extended,  the  proximal  phalangeal  joints  hyper- 
extended,  and  the  peripheral  flexed.  The  elbow-joint  was 
flexed,  and  looked  unshapely.  The  metacarpo-phalangeal 
joint  of  the  thumb  was  flcKcd,  and  the  phalangeal  joint 
hyperextended ;  and  the  thumb,  as  a  whole,  was  turned 
inwards  towards  the  palm.  All  the  parts  described  were 
rigidly  fixed  in  these  positions,  apparently  by  the  spasmodic 
action  of  muscles.     But  the  spasm  could,  with  difficulty, 
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be  overcome,  and  tlien  the  limb  assumed  quite  a  new 
appearance.  Thus,  if  pronation  were  rectified  and  the 
elbow  bent,  the  wrist  at  once  became  extended,  all  the 
fingers  flexed,  and  the  thumb  was  turned  into  the  palm  of 
the  hand  beneath  them.  This  state  of  affairs  was  only 
retained  by  keeping  the  elbow-joint  flexed,  and  forcibly 
overcoming  the  tendency  to  excessive  pronation.  As  soon 
as  the  latter  was  allowed  to  assert  itself  the  whole  limb  at 
once  returned  to  the  original  position.  Sensation  was 
unaffected.  Dr.  Kilner,  who  tested  the  electric  condition 
of  the  affected  parts,  reported  that  the  muscles  reacted 
normally  to  the  induced  current,  and  presented  very  slight 
reaction  of  degeneration  when  the  constant  current  was 
used. 

On  giving  chloroform,  the  distortion  almost  entirely 
disappeared,  the  muscles  were  flaccid,  and  the  tissues  of 
the  elbow-joint  appeared  very  lax.  The  child  had  attended 
the  Orthopsedic  Hospital  for  one  year  without  deriving  any 
benefit,  but  electricity  had  not  been  tried.  Dr.  Kilner  was 
good  enough  to  undertake  treatment  by  this  means  ;  but 
though  he  continued  it  for  weeks  the  condition  underwent 
no  improvement. 


Fig.  9. — Case  of  Spastic  Paralysis  of  the  left  arm  and  hand,  showing  the 
position  assumed  when  the  wrist  was  extended. 

Later  in  the  year,  on  August  24th,  1885,  I  took  her  to 
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have  the  abnormality  photographed,  and  I  then  found  that 
certain  alterations  had  occurred  in  the  condition  of  the 
hand  and  arm.  The  most  marked  change  was  that  they 
were  never  still ;  in  fact  the  case  might  then  have  been 


Fig.  10. — Showing  position  assumed  when  the  wrist  was  flexed. 

called  one  of  athetosis  of  the  left  upper  extremity.  The 
arm,  when  left  alone,  usually  occupied  a  position  midway 
between  the  perpendicular  line  of  the  body  and  a  hori- 
zontal line  drawn  through  the  left  shoulder-joint,  and  the 
latter  was  extended,  the  forearm  pronated,  the  wrist  flexed, 
and  the  fingers  flexed  at  the  peripheral  phalangeal  joint, 
and  hyperextended  at  the  proximal.  Such  a  degree  of 
hyperextension  now  existed  in  the  metacarpo-phalangeal 
joint  of  the  thumb,  that  partial  luxation  had  been  pro- 
duced. The  child  generally  liked  to  hold  the  hand  across 
the  front  of  the  body,  with  the  fingers  a  little  flexed. 
Irregular  clonic  jerks  affected  the  whole  arm  from  the 
shoulder,  and  the  fingers  were  in  more  or  less  constant 
movement  when  left  to  themselves.  There  were  occasional 
slight  jerks  of  the  left  angle  of  the  mouth,  but  the  leg 
appeared  free  from  any  abnormality.  The  child  asserted 
that  she  had  always  had  these  movements,  though  I  cer- 
tainly did  not  notice  them  when  I  first  saw  her. 

Figs.    9  and  10  represent   the   condition   of   things   in 
January,  1886. 
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Mobile  spasms  do  not  always  assume  tlie  cHaracters 
whicli  are  described  under  the  term  "athetosis."  Move- 
ments resembling,  more  or  less,  those  of  chorea,  dissemi- 
nated sclerosis,  ataxy,  and  paralysis  agitans  likewise 
occur. 

On  June  11th,  1885,  a  woman,  aged  60,  came  to  my 
out-patient  room  complaining  of  loss  of  power  all  down 
her  left  side ;  her  face,  arm,  and  leg  were  all  weak,  and 
there  was  a  considerable  degree  of  hemiangesthesia.  This 
condition  had  slowly  developed  in  the  course  of  three 
months.  Though  she  had  had  rheumatic  fever  twice, 
there  was  no  apparent  disease  of  her  heart  or  other  viscera, 
but  her  arteries  were  somewhat  hard.  By  November, 
moderate  hemiplegic  rigidity  had  developed,  and,  in  addi- 
tion, continuous  movements  exactly  resembling  those  of 
paralysis  agitans. 

It  is  unnecessary  to  describe  the  various  forms  of  mobile 
spasm  which  are  seen  at  the  bedside.  Dr.  Growers  has 
given  an  account  of  a  considerable  number,  in  a  paper 
which  is  contained  in  the  59  th  volume  of  the  '  Transac- 
tions '  of  the  Koyal  Medical  and  Chirurgical  Society ;  and 
Charcot  and  others  have  also  recorded  cases.  What  con- 
cerns us  more  on  the  present  occasion  is  the  question  of 
their  pathology.  Can  they  be  attributed  to  any  lesion 
constant  either  in  its  nature  or  in  its  position  ?  The 
answer  to  this  must  be  in  the  negative  ;  but  we  have  to 
confess  at  the  same  time  that  our  knowledge  of  this  class 
of  spasm  is  very  deficient.  Growers,  in  the  paper  already 
referred  to,  records  a  case  of  "  post-hemiplegic  inco-ordina- 
tion,"  in  which  he  found,  at  the  post-mortem  examination, 
one  lesion  only,  and  that  was  a  cicatricial  induration  con- 
fined to  the  optic  thalamus,  and  unaccompanied  by  any 
pathological  changes  in  the  spinal  cord.  Weir  Mitchell 
found  the  seat  of  the  lesion  in  two  cases  in  the  corpora 
striata.  In  the  ^  Revue  de  Medecine  ^  for  May,  1883, 
Emile  Demange  records  the  post-mortem  examination  in 
nearly  a  dozen  cases  of  post-hemiplegic  mobile  spasm,  and 
among  these  is  a  case  of  hemiathetosis,  in  which  there  was 
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extensive  softening  o£  the  convolutions,  but  no  disease  of 
tlie  central  ganglia.  In  most  of  the  cases,  the  lesion  or 
lesions  were  in  the  central  ganglia,  sometimes  involving 
the  internal  capsule  and  sometimes  not.  Hence  it  seems 
to  me  that  we  must  agree  with  Demange  when  he  says 
that  these  movements  may  occur  from  disease  of  any  part 
of  the  motor  tract  in  the  brain ;  and  he  adds  that  the 
variety  of  movement  does  not  depend  upon  the  seat  of  the 
lesion,  but  rather  upon  the  condition  of  the  motor  tract 
below  the  lesion. 

All  the  varieties  of  mobile  spasm  seem  to  result  from  a 
mixture,  in  varying  proportions,  of  paralysis,  spasm,  and 
irritation ;  and  their  development  depends  upon  lesions 
which  interfere  with  the  perfect  functions  of  the  motor 
centres  and  fibres,  but  which  do  not  completely  interrupt 
them.  That  such  a  condition  of  incomplete  destruction  is 
competent  to  give  rise  to  movements  of  the  kind  under 
consideration  is  well  shown  by  a  case  which  I  published 
in  the  '  Lancet,'  in  a  paper  on  Cerebral  Localisation 
already  referred  to.  The  patient  was  a  woman,  aged  46, 
who  was  admitted  into  St.  Thomas's  Hospital  on  July 
20th,  1878,  and  died  on  July  21st,  1879.  She  was  suf- 
fering from  chronic  renal  disease,  and  on  January  18th, 
1879,  she  complained  of  being  unable  to  keep  her  left  arm 
still.  The  movements  both  of  the  arm  and  leg  soon 
became  violent  and  disorderly.  When  asked  to  put  her 
left  hand  to  her  face  she  did  so  hesitatingly,  and  with  a 
series  of  jerks  which  had  no  constant  rhythm  or  direction. 
The  same  occurred  on  voluntary  movement  of  the  leg, 
while  the  right  arm  and  leg  moved  slowly  and  naturally. 
The  jerking  movements  gradually  subsided,  until,  on 
January  30th,  the  leg  was  freely  and  normally  moved, 
while  the  left  arm  was  almost  completely  paralysed  ;  and 
although  it  recovered  some  degree  of  power,  it  remained 
markedly  paralysed  to  the  end  of  her  life.  After  death, 
the  middle  part  of  the  ascending  convolution  on  the  right 
was  softened,  shrunken,  and  of  an  orange  colour.  It  is 
clear,  in  this  instance,  that  the  involuntary  movements  of 
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the  limb  occurred  at  the  time  when  the  cortical  grey 
matter  was  in  the  early  stages  of  softenings  and  that  they 
ceased  when  paralysis  resulted  from  its  complete  disorga- 
nisation. 

In  concluding  the  consideration  of  spasm  in  connection 
with  diseases  of  the  intracranial  portions  of  the  voluntary 
motor  paths  it  is  necessary  to  refer  to  a  statement  which  I 
made  in  my  first  lecture ;  namely,  that  "  our  present 
knowledge  of  anatomy,  physiology,  and  pathology  does 
not  justify  us  in  concluding  that  there  is  any  efferent 
motor  connection  between  the  brain  and  the  spinal  cord, 
except  the  pyramidal  tract,  direct  and  crossed,  disease  of 
which  gives  rise  to  chronic  muscular  spasm.  Evidence  in 
support  of  this  view  will  appear  in  subsequent  portions  of 
these  lectures." 

In  saying  this,  I  wished  to  exclude  the  cerebellum  and 
the  central  ganglia  from  consideration,  since  any  rigidity 
or  spasmodic  contraction  of  muscles  which  arises  in  con- 
nection with  diseases  of  the  areas  they  occupy  seems  to 
depend  upon  involvement  of  the  pyramidal  tract,  which 
passes  close  by  them.  Evidence  has  already  been  sup- 
plied in  support  of  this  view,  as  far  as  the  cerebellum  is 
concerned.  Let  me  now  record  a  case  which  shows  that 
destruction  of  the  central  ganglia  produces  no  spasm,  so 
long  as  the  neighbouring  internal  capsule  is  intact. 

C.  B — ,  aet.  39,  had  an  attack  of  right  hemiplegia  ten 
years  before  death,  and  another  somewhat  later.  He  died 
of  carcinoma  of  the  c^cum,  having  long  recovered  com- 
pletely from  all  paralytic  symptoms.  At  the  post-mortem 
examination  I  found  that  the  hemispheres  were  free  from 
disease.  On  exposing  the  ventricles  it  was  at  once  seen 
that  the  left  caudate  nucleus  was  very  much  shrunken, 
and  of  a  yellowish  hue.  Both  optic  thalami  and  the 
right  nucleus  caudatus  looked  healthy.  The  left  crus 
cerebri  was  small  and  discoloured  along  its  inner  third,  and 
the  left  side  of  the  pons  Varolii  was  evidently  flattened. 
Nothing  abnormal  was  noticed  in  the  crus  cerebelli  on 
either  side,  and  the  pyramids   in   the  medulla  oblongata 
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were  equal  and  natural.  No  descending  degeneration 
was  to  be  discovered  in  the  spinal  cord  with  the  naked 
eye. 

The  brain  was  then  set  aside  to  harden  in  alcohol, 
before  any  further  examination  was  made.  A  series  of 
horizontal  sections  through  the  hemispheres  and  cen- 
tral ganglia  showed  that  there  was  hardly  anything  left 
of  the  nucleus  caudatus,  or  of  the  nucleus  lenticularis  on 
the  left  side,  but  there  were  no  evident  changes  in  either 
division  of  the  internal  capsule.  The  optic  thalamus  was 
a  little  smaller  than  its  fellow  on  the  opposite  side,  while 
all  the  central  ganglia  on  the  right  were  healthy.  A  ver- 
tical section  through  the  crura  cerebri  showed  very  marked 
atrophy  of  the  left  as  compared  with  the  right.  A  similar 
diminution  in  size  was  observable  in  the  left  half  of  the 
pons ;  but  the  pyramids,  and  all  other  divisions  of  the 
medulla  oblongata,  were  healthy  and  symmetrical. 

This  case  shows  that  disease  so  severe  as  to  result  in 
almost  total  obliteration  of  the  corpus  striatum,  may  pro- 
duce hemiplegia,  which  passes  off  without  leaving  rigidity, 
paralysis,  or  any  other  symptom  behind.  And,  secondly, 
it  proves,  as  far  as  any  single  case  can  prove,  that  the 
efferent  fibres  of  the  corpus  striatum  do  not  pass  down 
further  than  the  pons  Varolii  or  medulla  oblongata. 

The  continuous  degeneration  of  the  lateral  column 
through  the  whole  length  of  the  spinal  cord  in  cerebral 
lesions  shows  that  the  fibres  are  not  interrupted  by  enter- 
ing ganglionic  centres,  but  pass  straight  to  their  several 
destinations  in  the  anterior  cornua.  It  will  be  readily 
understood  that,  if  disease  destroy  them  at  any  level  in 
the  spinal  cord,  degeneration  will  occur  in  them  below,  and 
give  rise  to  symptoms  of  hyperphysiological  activity  of  the 
spinal  centres  with  which  they  are  connected,  similar  to 
those  which  occur  when  the  disease  is  intracranial.  In 
the  latter  case,  all  the  spinal  centres  which  are  under 
voluntary  control  are  affected  ;  in  the  former,  only  a  cer- 
tain number,  more  or  less  numerous  according  as  the 
lesion  is  situated  high  up  or  low  down  in  the  cord.      There 
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is  this  difference^  too^  tliat^  in  cerebral  disease^  tlie  rule  is 
to  find  the  contracture  unilateral^  in  lesions  of  the  cord  bi- 
lateral. But  this  is  merely  because  the  pyramidal  tracts 
in  that  part  of  the  brain  where  they  are  most  liable  to  be 
interrupted  by  disease^  lie  at  some  distance  from  each 
other ;  whereas,  in  the  spinal  cord  they  are  so  close 
together  as  usually  to  be  involved  in  the  same  patho- 
logical changes.  The  symptoms,  however,  of  disease  of. 
the  lateral  columns  of  the  cord  are  the  same,  whether  it 
follows  cerebral  or  spinal  lesions.  The  affections  of  these 
columns  are  either  primary  or  secondary,  and  the  sym- 
ptoms differ  slightly  accordingly.  Thus,  if  a  primary 
chronic  inflammation  attack  them,  as  in  primary  lateral 
sclerosis,  or  disseminated  sclerosis,  paresis  of  the  corre- 
sponding muscles  is  an  early  symptom  :  and  tremors  of 
the  limbs  when  moved,  increased  tendon-reflexes,  and 
clonus  soon  follow.  In  addition  to  these,  transitory  in- 
voluntary contractions,  and  longer,  though  still  inter- 
mitting, spasms  occur,  and  finally  culminate  in  persistent 
rigidity.  When  the  latter  has  fairly  set  in,  the  muscles 
can  only  be  loosed  from  their  slavery  by  a  process  which 
condemns  them  to  perpetual  inaction.  Their  masters,  the 
cells  in  the  anterior  cornua,  may  be  attacked  and  die  ; 
but  the  muscles  perish  with  them,  and  the  tendon-reflexes 
and  other  signs  of  their  activity  disappear  for  ever.  But 
the  lateral  columns  are  more  often  affected  secondarily 
than  primarily,  and  then  the  symptoms  which  culminate 
in  spasm  follow  those  which  characterise  the  original 
disease.  Thus  we  often  see  cases  of  myelitis  run  their 
course  to  destruction  of  a  portion  of  the  spinal  cord, 
and  rigid  contracture  of  the  limbs  then  supervenes. 
Such  disease  occurs  more  frequently  in  parts  below  the 
cervical  regions  than  in  those  above  it,  and  consequently 
the  legs  are  more  often  the  seat  of  rigidity  than  the 
arms. 

But  matters  are  not  always  so  simple  as  this,  for  a 
lesion  of  the  lateral  columns  may  be  combined  with  that 
of  some  other  tract  of  fibres ;  and  a  combination  of  sym- 
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ptoms  tlien  presents  itself,  some  being  attributable  to  dis- 
ease of  one  tract,  and  some  to  disease  of  the  other.  If 
we  are  to  draw  correct  conclusions  with  regard  to  the 
localisation  of  diseases  of  the  spinal  cord  and  their  pro- 
gress, we  must  never  lose  sight  of  the  phenomena  which 
characterise  the  healthy  action  of  the  nervous  system. 
Physiology  is  the  only  safe  guide  for  the  diagnosis  of  the 
positions  occupied  by  disease.  Again,  although  pressure 
upon  the  pyramidal  fibres  interrupts  their  functional 
activity,  the  symptoms  are  very  different  according  to  the 
manner  in  which  the  pressure  is  applied,  whether  from 
without  or  from  within  the  cord.  As  time  will  not  permit 
me  to  enter  into  detail  upon  all  those  diseases  of  the 
spinal  cord  which  give  rise  to  spasm,  I  shall  try  and  illus- 
trate from  my  own  experience  the  two  points  to  which  I 
have  specially  referred;  namely,  first,  the  difference  in 
the  results  of  pressure  applied  upon  the  cord  from  without 
and  from  within  ;  and  secondly,  the  modification  which 
occurs  in  the  symptoms  of  disease  of  the  lateral  columns, 
when  it  is  combined  with  disease  of  other  parts  of  the  cord. 

The  following  case  is  a  good  instance  of  pressure  on  the 
spinal  cord  from  without,  giving  rise  to  interference  with 
the  function  of  the  lateral  columns,  and  to  extreme  con- 
tracture of  the  lower  limbs. 

Case  of  Tumour  (Myxoma)  on  a  Spinal  Nerve,  which 
pressed  upon  the  Cord,  and  produced  Paralysis  and  Spas- 
modic Oontraction  of  the  Lower  Limhs. — A.  J — ,  get.  24, 
blacksmith,  was  admitted  into  St.  Thomases  Hospital, 
under  the  care  of  Dr.  Bristowe,  on  April  20th,  1876. 
His  family  history  was  unimportant,  and,  until  his  present 
illness  began,  he  had  always  enjoyed  good  health.  He 
had  drunk  freely  both  beer  and  spirits.  He  was  in  the 
habit  of  lifting  heavy  weights,  and  had  occasionally 
"  ricked "  his  back,  but  had  never  suffered  from  any 
serious  injury.  In  August,  1875,  he  began  to  feel  a  sen- 
sation of  weakness  in  the  loins,  but  he  had  no  actual  pain. 
This  was  followed  in  November,  1875,  by  a  certain  degree 
of  weakness  in  walking,  which  slowly  increased,  so  that 
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he  became  unable  to  walk  at  all  two  montlis  before  admis- 
sion. During  this  period  be  suffered  from  cramp,  witb  a 
slight  loss  of  power  in  bis  left  arm,  and  from  occasional 
attacks  of  sharp,  shooting  pains  and  cramp  in  his  legs. 
He  had  had  no  loss  of  sensation  or  numbness  anywhere. 

On  admission,  he  was  found  to  have  marked  paraplegia, 
but  no  loss  of  sensation.  He  suffered  from  cramps,  and 
his  legs  at  times  were  flexed  involuntarily.  He  had  in- 
complete control  over  his  evacuations.  His  left  hand  and 
arm  were  not  as  powerful  as  his  right.  All  his  organs 
appeared  to  be  healthy,  and  he  had  no  albumen  or  pus  in 
his  urine.  Somewhat  later,  painful  contraction  of  the 
adductor  muscles  of  the  thighs  used  to  come  on  and  last 
for  hours,  and  he  had  slight  numbness  as  high  as  the 
umbilicus.  When  these  attacks  of  spasm  supervened  in 
the  muscles  of  the  leg,  pain  and  similar  cramps  were  ex- 
perienced in  the  left  arm.  The  remainder  of  his  life  was 
very  painful.  His  legs  became  gradually  more  and  more 
permanently  and  rigidly  flexed  and  adducted,  and  bed- 
sores developed  over  the  internal  aspects  of  the  knees, 
where  they  were  forced  against  each  other,  as  well  as  over 
the  sacrum  and  trochanters.  Sensation,  however,  rather 
improved  than  deteriorated.  Finally,  incontinence  of  the 
evacuations,  cystitis,  and  hectic  fever  set  in ;  and  the 
patient  died  on  August  17th,  four  months  after  admission, 
and  one  year  from  the  date  of  his  first  symptoms. 

Post-mortem  examination. — Most  of  the  organs  were 
found  to  be  perfectly  healthy,  the  urinary  tract  and  spinal 
cord  alone  presenting  evidences  of  disease.  The  pelves  of 
the  kidneys  and  the  ureters  were  inflamed,  and  the  kidneys 
were  large  and  succulent.  On  one  of  the  anterior  spinal 
nerves,  which  originated  just  at  the  termination  of  the  cer- 
vical enlargement,  was  a  tumour  about  as  large  as  a  medium- 
sized  marble.  It  was  firm,  pale  in  colour,  and  covered  with 
a  perfectly  smooth  fibrous  sheath.  The  nerve  was  lost  in  its 
substance,  but  the  tumour  was  free  from  adhesions  with 
the  spinal  cord  and  all  the  surrounding  structures.  It  was 
wedged  in  between  the  bones  forming  the  spinal  canal  on 
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the  one  hand  and  the  anterior  surface  of  the  spinal  cord  on 
the  other,  so  that  the  latter  was  flattened  by  it  anteriorly 
and  slightly  laterally.      The  tumour  was  a  myxoma. 

The  motor  phenomena  which  characterised  this  patient^s 
history  were  paralysis,  attacks  of  tetanic  spasm,  and  finally, 
persistent  rigidity  of  the  legs.  Making  allowance  for  the 
position  at  which  the  pressure  was  applied  to  the  spinal 
cord,  namely,  below  the  origin  of  the  nerves  supplying  the 
arms,  the  occurrence  of  tetanic  spasms  in  the  legs  from 
time  to  time  reminds  us  forcibly  of  similar  but  more  ex- 
tensive spasms  which  occur  when  the  disease  occupies  the 
base  of  the  brain,  or  the  cerebellum,  and,  I  think,  gives 
support  to  the  conclusions  which  were  drawn  as  to  the 
part  played  by  the  cerebellum  in  their  production.  A 
point  which  should  be  specially  noted  in  this  case  is  this, 
that  when  the  pains  and  tetanic  spasms  occurred,  pain  and 
spasm  were  likewise  felt  in  parts  supplied  by  the  nerve  on 
which  the  tumour  was  situated.  These  attacks  of  spasm 
in  the  legs,  which  were  intermittent,  appear  then  to  have 
been  produced  by  changes  occurring  in  the  tumour,  which 
also  showed  their  presence  by  increased  pressure  on  the 
nerves  for  the  arm  which  it  involved.  The  same  inter- 
mittence  was  observed  in  the  spasmodic  attacks  produced 
by  tumours  which  occupied  the  base  of  the  brain,  and 
the  same  thing  occurs  when  the  tumour  presses  upon  the 
cerebral  cortex.  We  may  conclude,  therefore,  that  in  all 
such  cases  the  convulsions  are  due  primarily  to  alteration 
in  the  condition  of  the  tumour,  though  we  cannot  say  in 
what  the  alteration  consists. 

The  case  I  shall  relate  next  is  a  good  instance  of  the 
results  of  pressure  on  the  cord  applied  from  within  by 
central  tumours.  The  disease  is  a  very  rare  one,  and  the 
specimen  I  show  is  so  beautiful  an  example  of  it,  that  I 
have  endeavoured  to  work  out  the  histological  changes 
which  it  has  produced  in  the  cord  as  minutely  as  possible, 
in  order  to  see  how  far  they  explain  the  clinical  phenomena 
observed  during  life. 

C.  W — ,  est.  50,  waiter,  was  admitted  into  St.  Thomas's 
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Hospital^  under  tlie  care  of  Dr.  Stone^  on  January  24tli, 
1885^  and  died  on  March.  ISth,  1885.  His  family  history 
was  unimportant ;  lie  had  a  wife  and  five  children,  all 
strong  and  well.  He  had  enjoyed  the  best  of  health  since 
he  was  a  child,  and  had  never  had  syphilis.  His  illness 
commenced  somewhat  suddenly,  with  pain  in  the  back, 
eighteen  months  before  admission.  Partial  loss  of  power 
and  sensation  in  both  his  arms  and  hands  soon  followed, 
together  with  tremulousness  on  attempting  to  use  them. 
It  was  not  until  three  months  before  coming  to  the  hospital 
that  his  legs  became  affected.  Since  then  he  had  had 
numbness  and  pricking  sensations,  loss  of  power,  and  a 
sensation  of  coldness  in  them.  On  walking,  the  ground 
felt  soft.  His  bowels  had  been  irregular,  and  he  had  had 
some  difficulty  in  passing  urine  ;  his  appetite  had  been 
poor ;  he  slept  fairly  well. 

On  admission,  he  was  a  healthy-looking  man,  and  com- 
plained of  loss  of  power,  numbness,  and  formication  in  his 
legs,  together  with  incontinence  of  urine.  On  examination, 
no  angular  curvature  or  marked  rigidity  of  spine  was 
discovered  ;  but  some  tenderness,  without  prominence,  was 
found  about  the  lower  cervical  and  upper  dorsal  vertebrae. 
The  legs  were  almost  completely  paralysed  and  anaesthetic, 
but  there  was  no  wasting  of  muscles,  no  rigidity,  and  no 
tremors.  The  tendon-reflexes  were  much  exaggerated, 
and  there  was  ankle-clonus  in  both.  legs.  The  patient 
could  use  his  hands  and  arms  fairly  well,  but  they  were 
numb  and  tremulous,  and  the  grasp  was  weak.  There 
was  no  ocular  paralysis.  Urine  was  retained,  and  the 
bowels  confined.  Pulse  was  84 ;  temperature  normal ; 
tongue  slightly  furred.  The  urine  was  of  specific  gravity 
103.0 ;  no  albumen ;  faintly  acid.  The  abdomen  was 
natural ;  hepatic  and  splenic  dulness  was  normal.  The 
lungs  were  resonant,  and  the  breathing  healthy,  nor  was 
there  anything  abnormal  detected  on  examination  of  the 
heart.  He  continued  in  much  the  same  condition  for 
some  weeks,  complaining  a  good  deal  of  pain  in  the  back 
high  up,  and  of  occasional  pains  in  the  legs.      The  muscular 
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power  and  sensation  underwent  but  slight  variations  in  the 
upper  and  lower  extremities,  though,  he  complained  some- 
times of  twitchings.  The  temperature  was  generally 
normal,  but  now  and  then  somewhat  raised.  Incontinence 
of  urine  set  in  about  February  5th,  and  it  became  alkaline 
and  phosphatic,  and  contained  albumen. 

On  February  24th,  it  was  noted  that  there  was  tender- 
ness in  the  lower  dorsal  and  lumbar  regions  of  the  spine, 
and  that  complete  ansesthesia  existed  below  the  level  of 
the  middle  of  the  chest. 

On  March  12th,  the  legs  were  completely  powerless,  and 
the  right  leg  oedematous.  The  patellar  and  plantar  reflexes 
were  very  brisk ;  ankle-clonus  was  marked,  but  there  was 
no  knee-clonus.  Sensation  of  touch  and  of  pain,  in  lower 
extremities,  was  abolished  ;  sensation  of  heat  was  retained. 
There  was  no  control  over  the  bladder  or  rectum.  In  the 
centre  of  the  sacral  region  was  a  large  horseshoe-shaped 
bedsore,  with  a  red  granulating  surface,  and  a  smaller 
one  was  forming  over  the  right  hip.  The  urine  was  alka- 
line, and  contained  pus  and  mucus. 

On  March  14th  the  patient  took  his  tea  at  5  p.m.,  and 
seemed  to  be  in  his  usual  condition.  Soon  after  6  p.m., 
when  the  sister  came  to  him,  he  was  found  to  be  uncon- 
scious ;  his  eyes  were  shut,  and  he  was  breathing  heavily, 
and  when  asked  how  he  was,  he  said  he  was  "  as  usual." 
The  pupils  acted  to  light.  His  tongue  was  protruded  to 
the  left,  his  left  cheek  was  flaccid,  and  his  left  arm  power- 
less. His  head  and  eyes  were  turned  to  the  right.  The 
pulse  and  heart-sounds  were  very  feeble,  but  there  was  no 
murmur.  He  altered  but  little  after  this,  and  died  on 
March  18th. 

The  following  is  an  account  of  the  post-mortem  exami- 
nation, which  I  made  twelve  hours  after  death  : — Body 
emaciated.  Over  the  sacral  region  in  the  middle  line,  a 
large  superficial  bedsore  was  seen  and  there  were  several 
smaller  ones  in  the  neighbourhood.  The  peritoneum,  peri- 
cardium, and  right  pleura  were  healthy  ;  the  left  pleura 
was  everywhere  firmly  adherent  to  the  thoracic  wall.      The 
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lungs  were  intensely  congested  and  oedematous,  otherwise 
healthy.  The  heart  appeared  normal  in  size^  the  valves 
on  the  right  side  were  natural,  those  on  the  left  a  little 
thickened,  but  competent.  Along  the  line  of  attachment 
of  the  mitral  valve  to  the  wall  of  the  heart,  on  its  auricular 
aspect,  was  a  series  of  papilliform  elevations,  such  as  are 
often  found  in  this  position  in  cases  of  endocarditis.  There 
appeared  to  be  little  or  no  coagulum  upon  their  surface. 
The  spleen  was  large,  weighing  9^  ounces,  and  contained 
several  large  pyramidal  infarcts,  which  were  still  soft,  and 
had  a  very  clearly  defined  white  margin. 

The  bladder,  ureters,  and  the  pelves  of  the  kidneys 
were  inflamed  and  presented  some  phosphatic  deposits 
upon  their  surface.  The  kidneys  were  somewhat  large, 
succulent,  and  showed  evidence  of  early  suppurative  ne- 
phritis. The  capsule  peeled  off  easily,  and  below  it  were 
seen,  in  large  numbers,  minute  white  dots,  which  felt 
gritty  when  touched  with  the  point  of  the  knife.  In  one 
kidney  was  a  small  infarct,  opaque  yellowish  white  in 
colour,  with  a  red  margin.  The  weight  of  the  kidneys 
was  lOj  ounces. 

The  liver  was  somewhat  large  and  very  heavy,  weighing 
70|  ounces.  The  pyloric  end  of  the  stomach  was  attached 
by  slight  adhesions  to  the  gall-bladder.  The  latter  was 
completely  filled  by  a  large  gall-stone.  Its  walls  appeared 
to  be  fairly  healthy  except  at  the  extreme  fundus.  The 
latter  was  thickened  by  new  growth  and  projected  as  a 
hard  nodule  in  the  small  indentation,  through  which  the 
healthy  gall-bladder  often  projects  on  the  upper  surface  of 
the  liver.  From  the  nodulated  fundus  as  a  centre,  grew 
a  large  mass  of  carcinoma  into  the  substance  of  the  right 
lobe  of  the  liver.  The  line  which  limited  its  growth 
farthest  away  from  the  gall-bladder  was  curved,  and  in  its 
neighbourhood  the  luxuriant  new  growth  bulged  upon  the 
surface  of  the  organ.  That  portion  which  was  nearest  to 
the  gall-bladder  was  depressed  and  harder,  giving  one  the 
impression  that  it  was  older  than  the  peripheral  growth. 
Large  vessels  coursed  over  the  surface  of  the  mass.      One 
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or  two  very  minute  islands  of   new  growth  were  seen  here 
and  there  in  the  liver-substance  at  a  distance. 

The  stomach  and  intestines  were  healthy  and  no  focus 
of  new  growth  was  found  which  could  have  given  rise  to 
that  in  the  liver  as  a  secondary  product.  The  spinal 
column,  as  seen  from  the  interior  of  the  body,  seemed  to 
be  perfectly  natural ;  nor,  on  removing  the  posterior  por- 
tion of  it  and  taking  away  the  spinal  cord,  did  it  present 
any  traces  of  disease. 

On  removing  the  brain,  the  greater  bulk  of  the  right 
hemisphere,  as  compared  with  the  left,  was  very  striking  ; 
to  the  finger  it  felt  soft,  especially  in  the  lower  part  of 
the  parietal  region  and  in  the  temporo-sphenoidal  lobe. 
On  making  a  horizontal  section  so  as  to  expose  all  the 
central  ganglia  to  view,  it  was  seen  that  the  whole  of  the 
corpus  striatum — both  the  nucleus  caudatus  and  nucleus 
lenticularis — was  softened  and  broke  up  under  a  stream  of 
water.  The  internal  and  external  capsules,  the  convolu- 
tions of  the  island  of  Eeil,  and  other  convolutions  adjacent 
to  them  were  in  a  similar  condition.  The  right  middle 
cerebral  artery  was  found  to  be  completely  blocked,  just 
beyond  the  spot  where  the  first  few  vessels  are  given  off 
to  the  central  ganglia. 

On  examination  of  the  spinal  cord,  it  was  found  that 
the  dura  mater  was  healthy.  At  the  junction  of  the  lower 
dorsal  and  upper  lumbar  regions  was  a  softened  area  about 
one  inch  in  length  and  involving  apparently  the  whole 
thickness  of  the  cord.  It  was  rather  deep  red  in  colour, 
with  a  pale  yellowish  island  at  one  spot,  which,  with  its 
deeper  coloured  periphery,  was  very  suggestive  of  infarction 
as  it  is  seen  in  other  organs.  Higher  up,  above  the  middle 
of  the  dorsal  region,  the  anterior  spinal  artery  was  inter- 
rupted in  its  course  and  surrounded  by  a  long  superficial 
hsemorrhage  of  a  brownish  red  colour.  The  cervical  en- 
largement, especially  in  its  upper  part,  seemed  to  be  of 
enormous  dimensions,  retaining  nevertheless  the  natural 
shape  of  the  cord.  On  pressing  with  the  finger  it  was 
found  to  be  very  firm   over  an  area  one  to  two  inches  in 
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lengtli.  On  making  a  transverse  section  tlirougli  tlie  cord 
in  the  upper  cervical  region,  wliere  tliere  was  no  feeling 
of  increased  density,  tlie  central  canal  was  found  to  be 
mucli  enlarged  and  to  contain  blood  partially  coagulated. 
Wliere  tlie  canal  opened  out  into  tlie  fourth,  ventricle,  it 
appeared  to  be  healthy.  When  a  section  was  made  through 
the  enlarged  and  hardened  portion  of  the  cord  a  most 
curious  appearance  presented  itself.  A  very  narrow  and 
even  rim  of  apparently  healthy  white  matter  surrounded, 
as  with  a  sheath,  a  dense  reddish  grey  mass,  of  oval  out- 
line. In  the  centre  of  this  mass  was  a  hollow  space,  which 
presented  a  very  marked  resemblance  in  shape  to  the  central 
grey  matter  of  the  spinal  cord  and  which  contained  blood. 
On  teasing  out  a  portion  of  this  new  growth  in  the  fresh 
state,  it  was  found  to  consist  mainly  of  spindle-cells  and 
of  cells  with  many  long  fine  processes,  such  as  one  sees  in 
gliomata. 

In  the  first  of  these  two  cases  of  spinal  tumour,  where 
the  pressure  was  exerted  upon  the  cord  from  without, 
death  occurred  in  twelve  months  from  the  appearance  of 
the  first  symptoms.  The  latter  were,  in  order  of  time, 
weakness  of  the  legs  in  walking ;  increasing  weakness  of 
legs,  accoinpanied  by  cramp  and  shooting  pains ;  para- 
plegia, cramp,  and  involuntary  flexing  of  legs;  slight 
numbness  and  long-continued  attacks  of  muscular  spasm 
in  the  lower  extremities  ;  and,  finally,  persistent  rigidity. 
In  the  second  case,  the  symptoms  due  to  pressure  alone, 
which  was  exerted  upon  the  cord  from  within  in  the 
cervical  region,  continued  for  fifteen  months  uncomplicated 
by  other  disease ;  they  were,  simply,  partial  loss  of  power 
and  sensation  in  the  arms  and  hands,  and  some  tremor  in 
them  when  used.  This  was  the  condition  of  the  arms 
when  the  patient  was  admitted  into  the  hospital ;  and  it 
was  little  altered  even  at  the  time  of  his  death,  which 
occurred  twenty  months  after  the  appearance  of  the  first 
symptoms.  During  the  last  five  months  of  life,  fresh 
symptoms  arose  in  relation  with  hcemorrhage  and  softening 
in  the  dorsal  region  of  the  cord — accidents  which  are  very 
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liable  to  occur  in  cases  of  gliomata ;  and  the  accident 
whicli  finally  proved  fatal  was  embolism  of  tbe  rigbt 
middle  cerebral  artery^  g'i'^iiig"  i^ise  to  left  hemiplegia. 

When  a  tumour  grows  in  the  spinal  canal  outside 
the  cord  it  may  produce  but  few  symptoms  until  it 
presses  the  cord  against  the  resisting  walls  of  the 
canal ;  but,  after  this  has  taken  place,  the  course  of  the 
disease  is  naturally  very  rapid,  as  the  cord  is  quickly 
flattened  by  the  constantly  increasing  demands  for  growing 
space  which  are  made  by  the  tumour.  When  a  tumour 
arises,  on  the  other  hand,  within  the  spinal  cord,  it  dis- 
turbs its  functions  even  from  the  very  commencement ; 
but,  as  the  nerve-substance  appears  to  be  elastic,  and  to 
allow  a  good  deal  of  gradual  stretching  without  serious 
interference  with  its  functions,  a  tumour  may  go  on 
growing  for  a  long  time  before  it  produces  striking  patho- 
logical phenomena,  either  by  pushing  the  cord  against  the 
bony  walls  of  the  spinal  canal,  or  by  exhausting  the 
elasticity  of  the  membranes  which  envelope  it.  These 
remarks  only  apply  to  gliomata  and  such  non-malignant 
tumours  as  exert  pressure  on  surrounding  tissues,  but  do 
not  invade  them.  The  description  which  I  now  give  of 
the  microscopic  appearances  of  the  spinal  cord  and  of  the 
tumour  in  the  present  case,  shows  that  a  state  of  things  is 
produced  by  the  disease  which  fully  explains  the  chronicity 
of  some  of  these  cases,  and  the  trivial  symptoms  which 
present  themselves. 

The  tumour  is  situated  almost  entirely  in  the  cervical 
region,  and  mainly  in  the  cervical  enlargement.  In  the 
middle  of  the  latter,  the  mass  assumes  its  largest  propor- 


Fig.  11. — Transverse  section  (natural  size)  of  Spinal  Cord  in  a  case  of 
Central  Glioma,  a.  Rim  representing  Spinal  Cord.  h.  Anterior 
Cornu.     c.  Posterior  Cornu.     d.  Central  Tumour. 
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tions,  and  the  enveloping  sheatli  of  nerve-tissue  is  com- 
paratively smaller  tlian  in  any  other  region  of  the  cord 
(Fig.  11). 

When  examined  with  the  microscope,  the  greater  part 
both  of  the  white  and  of  the  grey  matter  can  be  readily 
recognised,  though  pressure  has  produced  some  alterations 
in  them.  On  holding  up  a  stained  transverse  section  to 
the  light,  one  observes  in  its  anterior  third  a  small  oval 
area  which  is  more  transparent  than  the  parts  around ;  it 
is  situated  in  the  white  rim,  and  lies  upon  the  tumour. 
Under  a  low  power,  this  proves  to  be  the  anterior  cornu, 
containing  the  usual  multipolar  cells.  Symmetrically 
placed  upon  the  opposite  side  of  the  tumour  is  a  similar 
oval  mass,  which  is  the  other  anterior  cornu.  The  cells 
are  not  healthy  on  either  side,  but  are  pigmented,  and 
more  or  less  elongated  by  pressure,  but,  considering  the 
pathological  conditions  to  which  they  have  been  subjected, 
they  are  singularly  well  preserved.  The  anterior  roots 
can  be  traced  from  the  cornua  through  the  white 
substance  to  the  periphery  of  the  cord,  and  the  posterior 
cornua  extend  backwards  along  the  margin  of  the  tumour. 
The  lateral,  posterior,  and  anterior  columns  of  white  fibres 
are  all  present,  and  show  but  slight  pathological  altera- 
tions ;  there  is  no  marked  sclerosis  anywhere.  The  same 
may  be  said  of  the  whole  extent  of  the  cord  which  is 
occupied  by  the  main  bulk  of  the  tumour.  The  latter 
becomes  smaller  and  smaller  in  the  lower  cervical  region, 
and  is  no  longer  evident  as  a  mass  in  the  lower  dorsal 
region.  Here,  however,  considerable  hemorrhage  and 
softening  have  occurred;  and  to  these  changes  the  later 
symptoms  in  the  case  may  be  referred,  when  the  legs 
became  paralysed,  and  increase  of  the  tendon-reflexes  and 
ankle-clonus  appeared. 

As  the  tumour  becomes  smaller,  and  finally  ceases  to  be 
recognised  as  such  in  the  dorsal  region,  it  is  probable  that 
the  changes  present  in  the  cord  there  represent  the  early 
stages  of  its  growth.  They  occupy  the  left  half  of  the 
posterior  columns  and  the  left  lateral  column,  and  consist 
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of  a  peculiar  thickening  of  the  neuroglia^  which  is  trans- 
formed into  a  hyaline  substance.  The  nerve-fibres 
in  its  meshes  are  at  first  but  little  altered,  then  they 
become  swollen  ;  the  vessels  are  much  thickened,  and  their 
walls  assume  the  same  glassy  appearance  as  the  neuroglia. 
In  the  cervical  region,  the  central  canal  cannot  be  recog- 
nised j  but  in  the  lower  parts  of  the  cord,  where  the 
growth  is  early,  it  can  be  seen  pushed  to  the  right. 

As  to  the  tumour  itself,  it  consists  of  numbers  of  islands 
of  new  growth  situated  around  large  blood-vessels  as 
centres,  and  starting  from  them.  The  vessels  have  the 
thickened  hyaline  walls  already  referred  to,  and  numbers 
of  fibrillae  can  be  seen  issuing  from  them.  The  new 
growth  is  richly  nucleated,  and  has  a  very  definite  radiate 
arrangement  round  each  centre.  On  examining  very  fine 
sections  under  high  powers,  the  new  tissue  is  seen  to 
consist  of  meshworks  of  very  delicate  fibrils,  and  bundles 
of  fibrils,  in  which  are  situated  the  nuclei.  It  may  there- 
fore be  put  down  as  a  glioma. 

In  Virchow's  '  Archives '  for  1884  a  very  similar  case 
is  recorded  by  Dr.  Keisinger,  and  an  abstract  of  all  the 
cases  to  be  found  in  medical  literature  is  added.  They 
amount  to  twenty  in  all.  It  is  very  curious  that,  in  Dr. 
Reisinger's  case,  the  earliest  changes  were  seen,  as  in  mine, 
in  the  posterior  columns  near  the  central  canal. 

The  minute  anatomy  of  the  specimen  I  show  here 
explains  why  the  symptoms  in  cases  of  central  tumour  of 
the  cord  may  be  so  slight  and  extend  over  such  long 
periods  of  time,  and  why  spastic  conditions  are  not  readily 
induced,  as  they  are  when  pressure  is  applied  from  with- 
out. For,  even  when  the  disease  is  so  extreme  that  the 
substance  of  the  cord  forms  merely  a  narrow  ring  round 
it,  the  nerve-tissue  presents  very  slight  pathological 
changes. 

I  shall  now  relate  a  case  which  illustrates  the  modifi- 
cation which  occurs  in  the  symptoms  of  disease  of  the 
lateral  columns,  when  it  is  combined  with  disease  of  other 
parts  of  the  cord. 
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Case  of  Primary  Disease  of  the  Lateral  Golumns,  accom- 
2oanied  hy  similar  changes  in  other  parts  of  the  Central 
Nervous  System. — M.  H — ,  get.  53^  wliose  occupation  was 
pulling  down  old  houses^  was  admitted  into  St.  Thomas's 
Hospital,  under  the  care  of  Dr.  Ord,  on  November  lOth, 
1884,  and  died  on  December  2nd,  1884.  There  was  no 
history  of  nerve  disease  in  his  family.  He  had  always 
enjoyed  fair  health,  though  troubled  with  indigestion  and 
bilious  attacks.  The  only  definite  illness  he  had  had  was 
ague  at  the  age  of  twenty -three.  He  had  never  had 
syphilis.  Before  his  present  illness  began  he  had  been  in 
the  habit  of  drinking  five  or  six  pints  of  beer  daily,  but 
no  spirits  ;  he  also  smoked  a  good  deal,  about  half  an  ounce 
of  tobacco  a  day.  His  occupation  necessitated  pretty 
constant  exposure  to  cold  and  wet,  and  he  had  had  several 
falls,  but  had  never  had  any  symptoms  of  importance  after 
them.  About  seven  years  before  admission  to  St.  Thomas's 
he  had  had  great  anxiety  about  money  matters,  and  was 
up  night  and  day  for  about  a  month.  He  then  got  out 
of  sorts,  and  presently  noticed  that  the  toes  of  both  feet 
were  becoming  numb  and  the  legs  somewhat  stiff ;  this, 
•together  with  weakness,  produced  difficulty  in  walking, 
and  the  right  leg  began  to  drag.  He  was  quite  unable  to 
walk  in  the  dark,  or  with  his  eyes  shut,  or  to  turn  round 
quickly.  The  difficulty  in  walking  had  steadily  increased, 
and  both  legs  had  become  equally  affected.  Six  months 
ago,  total  inability  to  get  about  made  him  take  to  his  bed, 
the  numbness  increased,  and  he  began  to  be  troubled  with 
jerking  of  the  legs;  the  arms  got  also  somewhat  stiff. 
He  noticed  that,  although  he  could  grasp  large  objects 
well,  he  could  not  pick  up  small  ones,  such  as  pins.  He 
had  burning  pains  in  the  legs  and  shoulders,  and  shooting 
pains  in  the  back  and  abdomen.  During  his  whole  illness, 
he  had  suffered  from  indigestion  and  constipation ;  his  legs 
had  become  thinner,  and  he  had  lost  weight.  His  sight, 
which  used  to  be  very  good,  had  gradually  become  dim, 
so  that  he  could  only  read  print  when  it  was  held  very 
close  to  him.      His  hearing  had  remained  good.     The  right 
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foot  and  ankle  had.  been  swollen  for  a  short  time  a  year 
previously,  but  none  of  bis  other  joints  had  been  affected. 
He  had  lost  all  sexual  desire,  and  for  five  years  had  had 
some  trouble  with  his  urine,  sometimes  having  retention, 
at  others  continuous  dribbling.  He  had  never  had  any 
difficulty  in  speaking  or  in  swallowing. 

On  admission,  the  patient  was  an  emaciated  man  com- 
plaining of  inability  to  walk,  dimness  of  sight,  and  shooting 
pains  in  the  legs  and  thighs.  Although  unable  to  stand, 
he  moved  his  legs  freely  in  bed  and  there  appeared  to  be 
no  loss  of  power  in  them,  but  there  was  some  rigidity. 
The  arms  showed  no  loss  of  power ;  the  grasp  was  strong 
with  both  hands,  but  there  were  slight  tremors  in  the 
right  arm  when  he  used  it.  The  muscles  of  the  face  were 
stiff  and  tremulous  when  strongly  contracted.  There  was 
partial  loss  of  control  over  the  bladder,  but  none  over  the 
rectum.  Sensation  was  impaired  in  the  lower  extremities, 
but  not  markedly  ;  the  patellar  reflex  was  absent  and  there 
was  no  ankle-  or  knee-clonus.  Plantar  reflex  was  brisk  on 
both  sides,  the  cremasteric  absent.  The  lower  abdominal 
reflex  was  slight  on  both  sides,  the  epigastric  absent.  The 
right  pupil  was  larger  than  the  left,  and  both  acted  to  light 
and  accommodation.  There  was  no  oculo-motor  paralysis 
or  colour-blindness  ;  he  had  slight  lateral  nystagmus.  There 
was  well-marked  atrophy  of  both  discs,  most  marked  on 
the  inner  side. 

There  was  no  affection  of  speech  or  of  hearing,  but  the 
sense  of  smell  was  much  impaired.  The  radial  vessels 
were  somewhat  thickened,  the  bov/els  constipated.  The 
abdominal  and  thoracic  viscera  were  free  from  serious 
disease.  The  urine  had  specific  gravity  1025,  was  alkaline, 
and  contained  phosphates  but  no  albumen. 

During  the  rest  of  his  life  little  alteration  occurred  in 
the  symptoms  which  have  been  described,  but  cystitis  with 
high  temperature  set  in.  He  was  also  attacked  with  swel- 
ling, redness,  and  oedema  of  the  metatarso-phalangeal 
joints  on  both  sides  and  of  the  ankle-joints,  and  finally  got 
bedsores,  and  died  on  December  2nd. 
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The  following  is  tlie  account  of  the  post-mortem  exami- 
nation^  whicli  I  made  on  December  3rd.      The  body  was 
that  of  a  well-nourished^  grey-haired  old  man.      The  legs 
were  thin  and  proportionately  thinner  than  the  arms.      Both 
heels  were  black  as  if  from  commencing  gangrene.      The 
external  malleolus  on  the  left  side,  as  well  as  the  sacrum, 
was  in    a  similar  condition.      The  ankle-  and  knee-joints 
were  quite  healthy.      The  heart,  lungs,  liver,  and  spleen 
presented    no   evidences   of  disease.       The   kidneys  were 
healthy,  but  the  bladder  was  evidently  inflamed,  as  it  con- 
tained three  or  four  ounces  of  flaky,  purulent  fluid,  and  its 
mucous   membrane  was  of  a  deep  purple  colour.       The 
intestines,   pancreas,   and  suprarenals   were  all  free  from 
disease.      The  sheath  of  the  spinal  cord  was  distended  with 
clear  fluid,  so  that  when  the  latter  escaped  the  cord  was 
seen  to  occupy  but  a  small  part  of  the  tube  formed  by  the 
dura  mater.      There  was  no  undue  vascularity  nor  anything 
remarkable  on  external   examination.      On  making  trans- 
verse sections  of  the  cord  from  below  upwards  it  was  found 
that  in  the  lower  part  of  the  lumbar  region  there  were  no 
abnormal  appearances.      But  in  the  upper  lumbar  region 
three  tracts  of  degeneration  were  visible.      Two  of  them 
were   in  the  lateral  columns,   which  were   symmetrically 
affected ;  the  third  consisted  of  the  columns  of  GoU,  which 
together  formed   a   triangular  area.      The   diseased  parts 
were  transparent  and  had  the  colour  of  glue.      The  dege- 
neration could  be  followed  in  all  three  tracts  as  far  as  the 
medulla  oblongata,  but  there  it  became  less  and  less  evident 
and  could  not  be  seen  at  all  in  the  upper  part  of  the  medulla 
and  pons  Varolii.       The  disease  in   the  lateral   columns 
appeared  to  be  superficially  situated  and  was  more  exten- 
sive in  the  upper  than  in  the  lower  regions  of  the  cord. 
It  occupied  a  larger  area   on  the  surface  of  the   lateral 
columns,   but   penetrated  less  deeply  into   them   than  is 
usually  the  case  in  descending  degenerations.      It  was  im- 
possible to  say,  from  a  naked- eye  inspection,  whether  the 
columns  of  GoU  were  the  only  parts  of  the  posterior  columns 
which  were  diseased  or  whether  the  degeneration  affected 
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those  of  Burdacli  as  well.  The  cord  was  firm,  and, 
with  the  exception  of  the  regions  already  referred  to,  it 
appeared  to  be  healthy. 

The  only  morbid  appearances  discovered  in  the  brain 
were  found  in  the  optic  nerves.  They  were  both  pale  and 
flattened  and  evidently  the  seat  of  degeneration.  The 
corpora  geniculata,  corpora  quadrigemina,  optic  thalami, 
and  supposed  cortical  centres  of  vision  were  all  normal  in 
appearance.  There  were  symmetrical  ivory  exostoses  on 
the  fourth  and  fifth  ribs  on  each  side  in  the  posterior  third 
of  their  length,  but  they  were  not  so  situated  that  they 
could  press  upon  either  nerves  or  vessels. 

The  symptoms  in  this  case  which  point  to  lateral  sclerosis 
are  weakness  of  the  limbs,  tremulousness,  jerkings,  and 
rigidity ;  while  numbness,  pains,  loss  of  sexual  desire, 
difficulty  with  the  evacuation,  dimness  of  sight,  and  absence 
of  the  patellar  reflex,  indicate  more  extensive  disease. 

On  microscopical  examination,  the  spinal  cord  proves 
to  be  the  seat  of  very  widespread  changes ;  and  yet  the 
parts  affected  are  so  constant  throughout  that  the  affection 
cannot  be  looked  upon  as  an  indiscriminate  one,  but  must 
be  placed  among  the  more  complicated  combined  system- 
diseases.  The  regions  affected  are  (1)  the  lateral  columns  ; 
(2)  the  posterior  columns;  (3)  the  direct  pyramidal  tracts; 
(4)  the  anterior  root-zones ;  and  (5)  in  a  minor  degree, 
the  grey  matter  of  the  anterior  cornu. 

But  it  will  also  be  observed  that,  in  the  neighbourhood 
of  the  grey  matter  everywhere,  a  zone  remains  healthy, 
and,  in  addition,  a  superficial  tract  of  fibres  situated 
between  the  crossed  pyramidal  and  cerebellar  tracts  pos- 
teriorly, and  the  anterior  root-zones  anteriorly,  is  unaltered. 
The  pathological  changes  throughout  the  diseased  arose 
are  the  same,  and  must  be  considered  to  be  those  of 
chronic  inflammation  affecting  mainly  the  nerve-fibres, 
and  in  a  far  less  degree  the  neuroglia ;  in  other  words, 
they  represent  a  form  of  chronic  myelitis.  In  the  regions 
referred  to  are  seen  increase  in  the  nuclei  of  the  neuroglia, 
and  in  the  white  corpuscles  within  the  vessels,  hyaline 
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swelling  of  tlie  neuroglia,  distension  of  the  neurilemma, 
and  disintegration  of  the  white  substance  of  Schwann. 

Motor  phenomena  were  those  which  were  most  strikingly 
affected  during  life,  and  sensory  changes  were  far  less 
marked.  The  pyramidal  tracts,  direct  and  crossed,  and 
the  anterior  root-zones,  are  undoubtedly  motor  regions, 
while  the  columns  of  Groll  are  afferent,  and  connect  centres 
below  with  centres  higher  up ;  hence  the  disease  is  prin- 
cipally an  affection  of  the  motor  systems  of  fibres.  The 
escape  of  the  small  superficial  area  in  the  lateral  column 
from  pathological  changes  is  exceedingly  interesting,  and 
marks  it  out  as  a  tract  containing  some  particular  set  of 
nerves.  Gowers  first  called  attention  to  this  small  tract 
of  fibres  which  appear  to  be  afferent,  and  to  degenerate 
centripetally.  Several  other  writers  have  also  mentioned 
it,  among  them  Dr.  Hadden,  and  Dr.  Howard  Tooth  has  a 
paper  on  it  in  the  '  St.  Bartholomew's  Hospital  Reports ' 
for  1885,  vol.  xxi. 

The  medulla  oblongata,  pons  Varolii,  cura  cerebri,  motor 
convolutions,  anterior  crural  and  optic  nerves,  and  the 
triceps  femoris  muscle,  were  all  examined  microscopically. 
The  optic  nerves  were  found  to  be  atrophied,  and  there 
was  an  excess  of  nuclei  in  the  anterior  crural  nerve  and 
in  the  triceps  femoris ;  but  with  these  exceptions,  all  the 
parts  examined  were  free  from  disease. 

I  have  detailed  this  case,  rather  than  one  of  the  more 
usual  ones,  where  chronic  affections  are  confined  to  less 
extensive  systems  of  nerve-fibres,  in  order  to  show  that 
disease  is  a  very  complex  process,  however  much  we  may 
endeavour  to  simplify  our  notions  of  it,  and  likewise  to 
point  out  in  how  modified  a  form  disease  of  the  pyramidal 
tracts  presents  itself,  if  there  be  in  addition  pathological 
cha,nges  in  other  regions  of  the  cord. 

Before  leaving  the  subject  which  I  have  thus  far  been 
illustrating,  namely,  the  relation  between  diseases  of  the 
cerebral  motor  system  and  the  production  of  chronic 
muscular  spasm,  a  few  words  must  be  added  in  answer 
to   the   question.    Does   spasm   ever   result  from   aft'erent 
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stimuli  reflected  on  to  efferent  fibres  in  the  cerebral 
centres,  or  from  diseases  of  the  commissures  ?  If  we  limit 
the  term  cerebral  centres  to  the  grey  matter  of  the  hemi- 
spheres and  central  ganglia,  I  know  of  no  undoubted 
instances  of  reflex  spasm  in  connection  with  them.  Con- 
vulsions, which  may  be  due  to  such  causes,  do  not  come 
within  the  scope  of  the  present  lectures ;  and  had  I  the 
time  to  treat  of  them,  I  should  shrink  from  casting  a 
shadow  upon  ground  which  has  been  so  brilliantly  illumi- 
nated by  the  genius  of  Hughlings  Jackson.  Several  cases 
of  tumours  of  the  corpus  callosum  have  come  under  my 
notice,  and  they  have  been  published  by  Dr.  Bristowe  in 
^  Brain,'  vol.  vii.  I  cannot  do  better  than  quote  the  words 
of  so  distinguished  a  physician  and  pathologist  in  describing* 
the  symptoms  which  were  observed  in  them.  The  chief 
characteristic  features  were  : 

"  1 .  Their  ingravescent  character,  a  character  which 
they  possessed  in  common  with  other  cases  of  cerebral 
tumour. 

"  2.  The  gradual  coming*  on  of  hemiplegia  for  the  most 
part  resembling  in  its  distribution  the  paralytic  symptoms 
usually  attending  hasmorrhage  into  one  of  the  hemispheres, 
or  softening  due  to  embolism. 

"  3.  The  association  with  the  paralysis  of  one  side  of 
vague  hemiplegic  symptoms  of  the  other. 

"At.  The  supervention  of  stupidity,  associated  for  the 
most  part  with  extreme  drowsiness,  a  puzzled  inquiring 
look  when  awake,  a  difficulty  of  getting  food  down  the 
throat,  and  cessation  of  speech. 

"  5.  The  absence  of  implication  of  the  oculo-motor 
nerves,  and  of  direct  implication  of  other  cerebral  nerves ; 
and  lastly,  death  by  coma.'' 

From  beginnning  to  end  of  these  cases  no  muscular 
spasm  occurred. 

In  the  few  remarks  which  the  time  at  my  disposal  has 
allowed  me  to  make  on  diseases  of  the  pyramidal  tract, 
and  the  part  played  by  it  in  the  production  of  spasm, 
I  have  tried  to   point  out  how  numerous   and  varied  the 
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clinical  phenomena  may  be,  according  to  the  level  at  wHcli 
the  pathological  conditions  occur,  according  to  the  method 
of  attack — whether  from  within  or  from  without — and 
according  to  the  presence  or  absence  of  disease  of  other 
portions  of  the  central  nervous  system. 

I  must  now  leave  this  division  of  my  subject,  and  pass 
on  in  the  last  lecture  to  a  consideration  of  the  spinal 
motor  system,  and  to  so-called  functional  spasm. 


LECTURE  III. 

II.  Spasm  in  Connection  with  Spinal  Motor  Mechanisms. 

In  my  second  lecture,  I  finislied  tlie  remarks  wliicli  I 
had  to  make  on  tlie  connection  between  the  cerebral 
system  of  fibres  and  the  clinical  phenomena  of  spasm,  and 
I  shall  now  proceed  to  a  short  consideration  of  the  spinal 
system,  and  the  relation  between  diseases  which  affect  it 
and  spasmodic  contraction  of  muscles. 

By  the  spinal  system  I  mean  all  those  nerve-centres 
which  occur  between  the  central  ganglia  of  the  brain  and 
the  termination  of  the  spinal  cord.  Each  of  these  centres 
consists  of  afferent  and  efferent  nerves  and  ganglionic 
cells;  and  as  my  object  is  to  treat  the  subject  from  a 
general  point  of  view,  we  may  divide  it  into :  1.  Spasm 
produced  by  diseases  of  efferent  spinal  nerves ;  2.  Spasm 
produced  in  a  reflex  manner  by  diseases  of  afferent 
nerves ;  and,  3.  Spasm  produced  by  diseases  of  the  gan- 
glionic cells. 

1.  Spasm  produced  hy  Diseases  of  Efferent  Spinal 
Nerves.- — A  very  large  proportion  of  the  cases  in  which 
spasm  of  muscles  produces  distortion  are  not  to  be 
explained  by  supposing  that  irritation  of  the  diseased 
nerve  gives  rise  to  excessive  muscular  contraction.  On 
the  contrary,  the  healthy  muscles  are  those  actively  con- 
cerned, while  the  diseased  muscles  are  for  the  most  part 
passive.  Progressive  muscular  atrophy  is  a  well-known 
instance  of  this,  where  a  peculiar  claw-like  distortion  is 
produced  by  atrophy  of  the  interossei  and  the  continued 
activity  of  other  muscles  (Fig.  12).  Here  the  neuro-mus- 
cular  disease  appears  to  owe  its  origin  to  an  affection  of 
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the  large  cells  in  the  anterior  cornua  of  the  spinal  cord. 
But  even  where  no  gross  disease  of  nerve  or  muscle 
existSj  it  seems  to  be  a  rule  that^  when  the  origin  and 


Fia.  12. — "  Main  en  griffe  "  in  a  case  of  Progressive  Muscular  Atrophy. 


insertion  of  a  muscle  remain  approximated  for  a  certain 
time,  the  muscle  contracts  and  gradually  shortens.  This 
frequently  occurs  in  joint  disease^  and  after  prolonged 
application  of  splints.  In  the  case  of  progressive  mus- 
cular atrophy^  the  "  claw  "  condition  results  mainly  from 
atrophy  of  the  interossei.  These  muscles  extend  the  two 
distal  phalanges,  and  flex  the  proximal ;  and  when  their 
influence  is  removed^  the  opposite  condition  prevails, 
owing  to  the  action  of  opponents,  namely,  extension  or 
hyperextension  of  the  proximal  phalanges,  and  flexion  of 
the  peripheral. 

The  case  from  which  the  drawing  was  taken  was 
kindly  sent  me  by  Mr.  Sidney  Harvey.  The  patient  was 
a  woman,  aged  27,  who  was  healthy  in  other  respects,  and 
the  mother  of  a  family.  The  disease  had  commenced  in 
the  left  hand  at  the  age  of  seventeen  or  eighteen.. 

Another  instance  of  a  similar  kind  is  found  in  the 
disease  called  '^pachymeningitis  cervicalis,^'  where  the 
contraction  varies  according  to  the  part  of  the  cervical 
region  which  is  affected.  If  that  part  from  which  the 
median  and  ulnar  nerves  emanate  be  diseased,  the  muscles 
supplied  by  the  musculo-spiral  nerve,  remaining  intact, 
produce  the  form  of  distortion  in  which  the  wrist  is 
extended ;  while,  if  the  upper  half  of  the  cervical  region 
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be  tlie  seat  of  the  disease,  tlie  muscles  innervated  by  the 
median  and  ulnar  nerves  produce  quite  a  different  form  of 
distortion,  in  which  the  wrist  is  flexed. 

Great  interest  has  been  taken  of  late  in  the  effects  of 
alcohol  upon  peripheral  nerves,  and  some  of  our  own 
countrymen  have  played  a  prominent  part  in  the  investi- 
gation of  them — Wilks,  Buzzard,  Dreschfeld,  Hadden,  and 
others.  There  is  very  little  doubt  that  a  multiple  peri- 
pheral neuritis  results  from  the  circulation  of  this  poison, 
and  produces  such  symptoms  as  neuralgic  pains,  anges- 
thesia,  pareesthesise,  various  degrees  of  paralysis  and 
atrophy,  mainly  occurring  in  the  extensor  muscles,  ataxia, 
abolition  of  tendon-reflexes,  vaso-motor  disorders,  and 
occasionally  rigidity.  Although  our  knowledge  of  this 
subject  is  not  very  advanced,  it  is  probable  that  this 
rigidity  is  of  the  kind  we  are  now  considering',  namely, 
rigidity  of  the  more  healthy  muscles  which  overpower 
their  diseased  opponents  ;  and,  the  latter  being  usually  the 
extensors  of  the  legs,  rigid  flexion  results.  Similarly,  in 
cases  of  disease  of  the  peripheral  nerves  and  muscles  on 
the  extensor  surface  of  the  forearms  produced  by  lead, 
rigidity  of  the  opposing  flexors  is  sometimes  observed. 
As  I  have  had  an  opportunity  of  making  a  post-mortem 
examination  in  a  case  of  atrophy  of  the  nerves  and  muscles 
of  the  forearm  from  lead-poisoning,  I  have  brought  draw- 
ings which  illustrate  peripheral  neuro-muscular  disease 
due  to  this  cause. 

The  drawings  were  made  from  microscopic  preparations 
of  the  muscles  of  a  patient,  aged  48,  a  plumber,  who  was 
admitted  into  St.  Thomas's  Hospital  under  the  care  of 
Dr.  Bristowe,  on  March  18th,  1882,  and  died  three  days 
after  admission  from  coma  following  an  epileptiform  con- 
vulsion. The  patient  had  had  several  attacks  of  intestinal 
colic  and  of  gout,  and  had  also  had  "  dropped  hands  "  five 
or  six  years  previously,  from  which  he  said  he  made  a 
complete  recovery.  For  the  two  months  preceding  his 
admission  he  had  been  labouring  under  general  dropsy 
and  wrist-drop.      His  arteries  were  found  to  be  rigid,  his 
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heart  hypertropliied^  and  his  urine  albuminous,  witli 
specific  gravity  1011.  He  had  paralysis,  with  marked 
wasting  of  the  muscles  of  the  forearm,  mainly  the  exten- 
sors, and  also  of  the  thenar  and  hypothenar  muscles,  and 
of  the  interossei. 

At  the  post-mortem  examination,  the  heart  was  found 
to  weigh  twenty-two  ounces,  the  valves  being  competent. 
The  kidneys  were  contracted,  hard,  and  granular  on  the 
surface,  and  weighed  eight  ounces.  The  common  exten- 
sors of  both  forearms  were  pale  and  atrophied,  and  quite  . 
unlike  the  healthy  muscles,  the  supinator  longus  being 
among  the  latter.  The  posterior  interosseous  nerve  was 
soft  and  greyish,  while  the  median  and  others  were  firm 
and  white.  The  microscopic  sections  of  the  extensor 
muscles  showed  the  following  peculiarities. 

Longitudinal  section. — (1)  Here  and  there  were  seen 
well-formed,  large,  striated  muscular  fibres ;  (2)  atrophied, 
but  striated,  fibres,  many  extremely  thin ;  (3)  waxy- 
looking,  non-striated  fibres,  some  of  fair  size,  some  very 
small ;  (4)  strands  of  wavy  tissue  where  no  muscular 
fibres  could  be  distinguished,  but  where  long  rows  of 
nuclei  were  seen,  like  necklaces,  often  running  parallel  to 
each  other,  and  quite  close  together ;  (5)  very  thick-walled 
vessels. 

Transverse  section  showed  the  muscular  bundles  very 
small,  each  one  having  a  homogeneous  appearance,  and 
presenting  nuclei  irregularly  distributed  upon  it.  The 
nerves  were  so  altered  as  to  be  incapable  of  recognition. 
The  sections  of  the  spinal  cord  in  the  cervical  region 
showed  no  evidences  of  disease.  The  supinator  longus, 
as  is  well  seen  in  the  drawing,  was  practically  healthy. 

In  all  these  and  similar  cases,  the  diagnosis  depends 
upon  the  electric  reactions  of  the  nerves  and  muscles  in 
the  affected  part.  For,  where  the  rigidity  is  directly 
produced  by  contraction  of  the  affected  muscles,  the 
electric  conditions  in  them  closely  resemble  those  of 
health ;  whereas,  when  the  distortion  is  due  to  atrophy  of 
one  set  of  muscles,  owing    to   disease    of    the  peripheral 
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nerves  supplying-    them,  what  is  called   the   "  reaction  of 
degeneration  "  is  found  in  them. 


(L- 


Fig.  13. — Transverse  section  of  the  Common  Extensor  of  the  Forearm 
in  a  case  of  Lead-palsy.  The  darkly  shaded  masses  in  the  centre  (a) 
are  the  largest  muscular  bundles  left,  most  having  been  reduced  to 
very  small  dimensions  (&). 


Fig.  14. — Transverse  section  of  the  Supinator  Longus  Muscle  from  a  case 
of  Lead-palsy,  showing  the  unaltered  muscular  bundles  {a  a). 


Setting  aside  such  cases  as  these,  in  which  the  distor- 
tion is  produced  by  rigidity,  not  of  the  diseased  muscles, 
Ibut  of  their  healthy  opponents,  there  exists  still  another 
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class  in  wMcli  contracture  results  from  tlie  shortening  of 
diseased  muscles^  it  is  true,  but  nevertheless  does  not  depend 
upon  true  spasm.  We  may  take  as  an  example  the  fol- 
lowing case : 

Case  of  Distortion  of  Arm  due  to  Shortening  of  Degene- 
rated Muscles. — On  August  11th,  1885,  I  saw,  with  Mr. 
Glutton,  a  boy  aged  5,  who  had  fallen  down  in  April  and 
fractured  the  lower  end  of  the  right  humerus.  He  was 
treated  with  anterior  and  lateral  rectangular  splints  for 
one  month,  and  was  then  found  to  have  loss  of  sensation 
and  of  voluntary  power  in  the  hand  and  forearm.  The 
friends  took  him  to  Mr.  Grolding-Bird,  who  applied  elec- 
tricity daily  for  one  month,  without  producing  any 
improvement.  When  I  saw  the  boy,  his  right  forearm 
was  rigidly  pronated,  and  the  wrist  partially  flexed.  The 
fingers  were  flexed  at  the  peripheral  joints,  and  slightly 
over-extended  at  the  metacarpo-phalangeal  joints.  On 
attempting  to  overcome  this  condition  and  extend  the 
wrist,  the  deep  structures  along  the  flexor  surfaces  of  the 
ulna  became  tense  and  hard,  and,  on  bending  up  the 
elbow- joint,  they  were  again  relaxed.  The  tips  of  the 
fingers  were  aneesthetic  as  far  as  the  proximal  phalangeal 
joints.  The  thumb  had  not  lost  sensation.  The  question 
which  presented  itself  to  us  was  whether  this  rigidity  was 
due  to  muscular  spasm  or  to  shortening  of  muscles,  &c., 
from  disease.  Dr.  Kilner  tested  the  muscles  electrically 
with  me,  and  found  that,  while  all  the  extensor  muscles  of 
the  forearm  reacted  normally,  the  flexors  could  not  be 
brought  into  action  even  by  the  strongest  currents.  The 
muscles  were  therefore  clearly  in  an  advanced  condition  of 
degeneration.  To  confirm  this  conclusion,  the  child  was 
put  well  under  chloroform,  but  no  change  whatever 
occurred  in  the  limb ;  all  was  as  rigid  as  before. 

Here,  no  doubt,  we  had  to  do  with  inflammation  and 
subsequent  degeneration  of  nerve  and  muscle,  and  the 
cicatricial  contraction  which  accompanies  them.  Electricity 
and  chloroform  are  our  principal  aids  in  diagnosis  of  such 
cases. 


SPASM    IN    CHRONIC    NEEVE    DISEASE.  7t> 

Dr.  Alliott^  of  Sevenoaksj  kindly  sent  me  a  man,  aged  65, 
wlio  had  dislocated  Ms  left  shoulder-joint  five  months 
previously.  On  examination  of  the  arm,  almost  complete 
paralysis  of  all  the  muscles  was  found,  with  but  little 
alteration  of  sensation.  The  elbow,  wrist,  and  fingers 
were  all  somewhat  flexed,  and  incapable  of  extension ;  but 
still  there  was  no  active  contraction  of  muscles.  Even  the 
strongest  faradic  current  produced  no  effect  whatever  in 
them. 

In  certain  cases  of  long-standing  facial  paralysis,  the 
muscles  on  the  affected  side  are  evidently  shortened,  for 
the  angle  of  the  mouth  is  drawn  to  that  side,  and  the 
orbicularis  orbis  partially  closes  the  corresponding  eye. 
And  yet  the  effect  produced  by  speaking  or  by  laughing 
is  most  curious,  the  affected  side  remaining  motionless. 
In  these  cases,  the  electric  reactions  of  the  muscles 
supplied  by  the  diseased  facial  nerve  show  almost  complete 
degeneration,  which  has  been  accompanied  with  permanent 
shortening. 

If  so  many  cases  of  distortion  are  due  to  other  causes 
than  active  contraction  of  the  muscles  supplied  by  the 
affected  nerves,  the  question  suggests  itself  :  Does  chronic 
muscular  spasm  occur  at  all  from  direct  irritation  of  motor 
nerves  ?  Let  us  take  some  of  the  most  frequent  and 
familiar  examples  of  peripheral  nerve  disease.  Musculo- 
spiral  paralysis  is  often  seen  in  quite  the  early  stages  ;  but 
we  do  not  see,  nor  do  we  hear  the  patient  describe, 
muscular  spasm  as  one  of  its  symptoms.  The  same  may 
be  said  of  most  cases  of  facial  paralysis  due  to  peripheral 
causes.  In  chronic  poisoning  by  lead  and  alcohol,  various 
nerve-symptoms  are  met  with,  including  paralysis,  and  even 
muscular  rigidity  occasionally ;  but,  as  has  already  been 
pointed  out,  this  is  due  to  the  contraction  of  antagonists, 
and  not  of  the  diseased  muscles  themselves.  In  sciatica, 
from  various  causes,  we  meet  with  twitchings  and  sudden 
muscular  contractions ;  but  they  are  very  transitory. 
Again,  if  we  look  at  those  cases  where  motor  or  mixed 
nerves  are  pressed  upon  and  irritated  by    new    growths, 
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pain  is  a  very  prominent  symptom,  and  spasm  seems 
scarcely  to  occur,  though,  twitchings  and  transitory  con- 
tractions are  observed.  A  case  which  I  have  already 
related  affords  a  good  example  o£  a  tumour  pressing  upon 
a  purely  motor  root.  The  new  growth  was  a  myxoma, 
which  grew  in  connection  with  one  of  the  left  anterior 
spinal  roots,  and  gave  rise  to  symptoms  in  the  left  arm. 
These  were  weakness  and  attacks  from  time  to  time  of 
pain  and  cramp ;  but  no  prolonged  spasm  was  ever  pro- 
duced. 

Dr.  Bristowe  has  written  a  paper  on  Painful  Paraplegia 
in  the  '  St.  Thomases  Hospital  Eeports,^  vol.  xii,  in  which 
he  relates  several  cases  of  paralysis  accompanied  by  pain, 
which  owed  their  origin  to  malignant  tumours  involving 
peripheral  nerve-roots.  Some  of  these  cases  I  saw  myself 
and  also  examined  post  mortem.  Evidence  of  spasm 
occurs  in  only  one  case,  where  the  limbs  are  said  to  have 
become  stiff  occasionally. 

Clonic  spasm  is  not  unfrequently  seen  in  late  stages  of 
facial  paralysis,  when  there  is  shortening  of  the  muscle 
from  atrophy.  Electric  examination  shows  that  the  latter 
condition  is  present,  and  also  that  a  certain  amount  of  mus- 
cular tissue,  capable  of  active  contraction,  remains.  The 
clonic  spasms  result  from  irritation  of  the  nerve  and  muscle 
which  has  survived  the  process  of  destruction.  In  cases 
of  meningitis  at  the  base  of  the  brain,  spasm  of  the 
muscles  supplied  by  the  motor  nerves  involved  is  not 
observed.  In  spinal  meningitis,  on  the  contrary,  it  is  a 
very  marked  symptom.  Here,  however,  it  is  not  improba- 
bly of  a  reflex  origin,  and  not  due  to  direct  irritation  of 
motor  nerves. 

Tetany  (Fig.  15)  is  a  disease  in  which  the  presence  of 
some,  although  generally  trivial,  alteration  of  sensation, 
increased  electric  irritability  of  nerve  and  muscle,  and 
prolonged  muscular  spasm,  suggest  a  peripheral  cause. 
The  pathology  of  this  affection  cannot  be  said  to  be 
known,  and  opportunities  of  examining  cases  post  mortem 
rarely  fall  to  the  lot  of  pathologists.     Dr.  Hadden  kindly 
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gave  me  the  opportunity  of  examining  microscopic  sections 
of  tlie  nerves  and  muscles  of  the  affected  parts,  which 
were  taken  from  a  child  who  died  from  diarrhoea,  while 
suffering  from  tetany.  At  first  I  thought  there  were 
changes  to  be  made  out ;  but,  on  procuring  sections  from 
the  same  parts,  in  a  healthy  child  of  the  same  age,    16 


Fig.  15. — The  Hand  in  a  case  of  Tetany. 


months,  who  had  died  of  an  acute  disease,  and,  comparing 
them  with  those  from  the  subject  of  tetany,  I  came  to  the 
conclusion  that  there  was  very  little  difference  between 
them. 

Looking  at  my  own  experience,  I  should  say  that, 
while  occasional  spasm  occurs  not  unusually  in  peripheral 
nerve  disease,  from  direct  irritation  of  the  motor  filaments 
and  may  even  be  permanent  in  disease  of  the  facial  nerve, 
it  is  quite  the  exception  to  find  muscular  contractions 
among  the  marked  phenomena  of  such  cases. 

Weir  Mitchell,  who  has  had  a  very  large  experience  of 
injuries  and  diseases  of  peripheral  nerves,  writes  thus  on 
the  subject  ('  Injuries  of  Nerves  and  their  Consequences,' 
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1872)  : — "Increase  of  bulk,  proliferation  of  connective 
tissue,  and  wasting  of  nerve-tubes,  are  consequences  of 
clironic  neuritis.^'  "The  nerve-tubes  in  large  part  perish 
or  waste,  and  the  syniptoms  affect  at  first  rather  the  sen- 
sory sphere  than  that  of  motility.  We  have  pain  and 
anesthesia,  or  hypersesthesia,  but  not,  as  a  rule,  local 
convulsions."  "  In  certain  cases,  the  nerve-wound,  in 
place  of  causing  primary  loss  of  motility,  occasions  either 
sudden  muscular  contraction,  followed  by  instant  loss  of 
power,  or,  in  very  rare  instances,  long-continued  spasm. 
Tonic  contractions  of  muscles  are  occasionally  met  with  at 
a  later  stage  of  these  injuries,  but  are,  perhaps,  among  the 
rarest  of  the  secondary  symptoms." 

Looking,  then,  at  the  experience  of  Weir  Mitchell  and 
others,  we  may  safely  conclude  that  muscular  spasm  is 
rarely  caused  directly  by  chronic  disease  of  peripheral 
motor  nerves. 

2.  Spasm  produced  in  a  Reflex  Manner  hy  Disease  of 
Afferent  Nerves. — There  is  scarcely  a  more  difficult  subject 
in  the  whole  range  of  nerve-pathology  than  that  of  reflex 
spasm.  Cases  of  general  convulsions,  as  well  as  of  local 
spasm,  are  so  frequently  explained  in  this  way,  and  are  in 
so  many  instances  quite  insuflSciently  supported  by  scientific 
evidence,  that  one  cannot  help  coming  to  the  conclusion 
that  many  cases  are  accepted  as  of  reflex  origin  which,  at 
any  rate,  carry  very  little  conviction  with  them.  Some 
reasons  can  be  adduced  for  the  difficulties  which  beset  the 
diagnosis.  Many  of  these  cases  occur  where  some  sensory 
nerve  is  the  seat  of  severe  pain ;  or  where  a  part  is  diseased 
which  is  painful  to  move.  A  good  example  of  the  former 
class  is  spasm  of  the  muscles  of  the  face,  accompanying 
facial  neuralgia ;  and,  of  the  latter,  rigidity  in  joint  disease. 
But  the  most  ordinary  method  of  expressing  pain  is  by 
some  overaction  of  the  facial  muscles ;  while  the  ordinary 
way  of  preventing  pain  in  joint-disease  is  by  keeping  the 
joint  still,  and  opposing  attempts  at  movement  by  contrac- 
tion of  muscles  which  produce  an  opposite  effect.  This  is 
so  natural  a  contrivance,  not  only  in  man   but  in  lower 
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animals,  that  it  must  be  looked  upon  as  almost  an  involun- 
tary act.  Reflex  muscular  acts  are  in  very  different 
degrees  capable  of  being  controlled  or  modified  by  the  will ; 
and  even  if  it  be  allowed  that  the  latter  plays  a  part  in  the 
limitation  of  the  movements  of  a  diseased  joint,  this  does 
not  prove  that  the  act  is  altogether  involuntary  and  reflex. 
In  many  cases,  it  is  very  difl&cult  to  form  a  definite  con- 
clusion with  regard  to  this  question. 

No  one  who  observes  the  great  variety  in  the  degree  of 
reflex  muscular  contraction  produced  by  similar  stimuli 
applied  to  different  individuals,  can  be  surprised  at  finding 
evidence  that  persistent  spasm  may  sometimes  occur  as  the 
product  of  a  reflex  act ;  or  that  a  stimulus,  which  produces 
no  motor  result  in  one  person,  gives  rise  to  definite  mus- 
cular contractions  in  another  not  equally  healthy.  Thus, 
in  hemiplegia  accompanied  by  descending  sclerosis  in  the 
lateral  columns,  deep  reflexes  are  much  more  brisk  than 
they  were  before  the  hemiplegia  occurred ;  and  contrac- 
tures, Brissaud  says,  may  be  suddenly  increased  by  com- 
paratively slight  injuries.  If  this  increased  reflex  excita- 
bility be  due  to  the  hyperphysiological  activity  of  the 
spinal  centres,  which  have  been  loosed  from  cerebral  con- 
trol, similar  disorders  of  nerve-centres  rather  than  of 
nerve-fibres  are  probably  the  most  fruitful  causes  of  reflex 
spasm.  Hence,  it  is  scarcely  too  much  to  say  that  the 
injury,  or  disease,  which  supplies  the  stimulus  to  the  sen- 
sory nerve  in  such  cases,  though  apparently  the  principal 
agent,  is  really  so  in  many  instances  only  from  a  particular 
point  of  view.  That  is  to  say,  a  mine  exists  in  the  patient 
which  has  been  accidentally  exploded  by  a  stimulus  applied 
to  a  nerve  in  connection  with  it ;  but,  had  the  same  nerve 
been  connected  with  a  healthy  and  stable  centre,  no  spasm 
would  have  ensued. 

In  speaking,  therefore,  of  the  present  division  of  the 
subject,  namely,  spasm  produced  in  a  reflex  manner  by 
disease  of  afferent  nerves,  we  can  scarcely  deal  with  it 
apart  from  the  next  division,  namely,  spasm  produced  by 
disease  of  ganglionic  cells.      For  it  is  questionable  how  far 
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stimuli  applied  to  afferent  nerves  in  clironic  disease  would 
produce  muscular  spasm  if  tlie  centres  were  healthy.  I 
am  not  aware  tliat  there  is  evidence  to  show  that  gross  or 
demonstrable  disease  of  ganglionic  cells  produces  spasm. 
But  impalpable  disorders  do ;  such,  for  instance,  as  those 
resulting  from  their  separation  from  the  cerebral  centres. 
Non-demonstrable  disorders,  however,  are  what  we  pre- 
sume to  be  the  basis  of  so-called  functional  spasms,  and  to 
these  we  shall  revert  presently. 

Eeflex  spasm  no  doubt  occurs,  but  how  frequently  it 
does  so,  or  how  far  the  afferent  or  efferent  nerves,  or  the 
nerve-centres,  take  the  leading  part  in  its  production,  are 
points  which  can  scarcely  be  estimated.  As  good  an  instance 
as  I  know  of  reflex  spasm  is  recorded  by  Mr.  Glutton  in 
the  '  St.  Thomas's  Hospital  Reports,'  vol.  x,  p.  64.  A  boy, 
aged  14,  had  been  bitten  in  the  face  by  a  dog  eighteen 
months  previously.  The  spot  had  been  painless  until  a 
month  before  his  appearance  at  the  hospital;  but,  since 
that  time,  he  had  suffered  from  constant  shooting  pains  in 
the  neck,  which  always  started  from  the  scar.  At  the 
same  time  that  the  pain  was  felt,  the  angle  of  the  mouth 
was  drawn  outwards,  and  the  skin  of  the  neck  was  wrinkled 
by  the  action  of  the  platysma ;  the  whole  side  of  the  face 
and  neck  blushed,  and  then  became  bathed  in  perspiration. 
This  succession  of  symptoms  recurred  every  time  the  scar 
was  pinched.  Croton-chloral-hydrate  in  five-grain  doses 
twice  a  day  soon  cured  the  affection. 

Weir  Mitchell,  in  his  work  on  '  Injuries  of  Nerves,' 
gives  instances  of  reflex  muscular  spasm ;  and  this  condi- 
tion is  often  referred  to  intestinal,  uterine,  or  other  irrita- 
tion, but  not  always  with  suflBcient  reason. 

Charcot  has  written  a  good  deal  in  support  of  the  view 
that  various  affections  of  joints  may  give  rise  to  rigidity 
of  muscles  in  a  reflex  way;  and  it  certainly  is  very  difficult 
to  explain  them  otherwise.  The  following  case  appears 
to  me  to  be  one  of  the  kind  referred  to. 

Case  of  Persistent  Muscular  Spasm  due  to  Joint  Dis- 
gase, — F.  W — ,  set.  16,  was  an  out-patient  at  St.  Thomas's 
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Hospital^  under  the  care  of  Mr.  Glutton,  in  February, 
1884.  I  saw  the  case  with  him,  and  the  following  is  the 
clinical  record  which  he  took  while  she  was  under  his 
treatment,  and  which  he  has  kindly  put  at  my  disposal. 
The  patient  was  sent  to  him  by  Mr.  Merces,  of  the  Bath 
Mineral  Water  Hospital,  with  the  following  history. 
During  May,  1883,  she  had  had  rheumatic  fever,  and  the 
joints  chiefly  affected  were  the  wrists  and  ankles.  For 
three  months  the  wrists  were  placed  in  splints,  and  in 
the  autumn  of  the  same  year  she  was  sent  to  Bath  with 
perfectly  stiff  fingers  and  wrists.  Passive  movement  was 
employed,  which  made  the  fingers  pliable,  but  which  left 
the  wrists  as  stiff  as  ever.  Both  hands  were  in  the  same 
condition.  On  attempting  to  move  the  wrist-joint,  the 
flexors  and  extensors  alike  resisted,  and  could  not  be 
overcome.  Taking  them  by  surprise  produced  no  better 
results.  When  the  patient  was  placed  under  ether,  the 
muscles  yielded  to  attempts  at  flexion  and  extension,  but 
the  rigidity  did  not  entirely  disappear.  There  were  but 
few  adhesions  in  the  joint,  and  these  readily  gave  way 
under  the  anaesthetic,  but  left  the  state  of  affairs  prac- 
tically the  same  as  before.  That  is  to  say,  the  wrist 
could  be  flexed  or  extended,  but,  on  removing  the  force, 
the  hand  again  assumed  the  same  position.  When  the 
wrist  was  extended,  the  fingers  always  became  flexed, 
and  when  it  was  flexed,  they  became  extended.  The 
patient  could  voluntarily  extend  or  flex  the  phalanges, 
and  could  separate  the  fingers.  The  thenar  muscles  also 
acted  normally.  The  wrist  was  rigid,  and  could  not  be 
moved  in  any  direction,  and  there  was  slight  hyper- 
extension  at  the  metacarpo-phalangeal  joints,  which  was 
easily  overcome  voluntarily  when  the  patient  flexed  the 
fingers.  Dr.  Kilner  tested  the  electric  condition  of  the 
nerves  and  muscles,  and  found  it  normal. 

Let  us  here  briefly  refer  to  a  class  of  spasmodic  affec- 
tions which  appear  to  have  the  same  explanation  as  tendon- 
reflexes.  Whether  explicable  as  a  reflex  or  as  a  purely 
local  phenomenon,  contraction  of  muscles  occurs  when  they 
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are  put  on  the  stretch  by  their  antagonists  ;  and  this  has 
the  effect  of  controlling  and  steadying*  movements  which 
might  otherwise  be  jerky  and  uncertain.  When  the 
influence  of  the  lateral  columns  of  the  cord  is  removed^  the 
spinal  centres^  in  which  reflex  acts  are  produced  in  relation 
with  parts  below  the  level  of  the  lesion^  are  brought  into 
a  state  of  excessive  activity^  and  stretching  of  a  tendon 
produces  an  abnormally  sudden  and  extensive  contraction. 
This  is  very  probably  the  cause  of  the  tremors  in  the 
direction  of  movement  seen  in  cases  of  disseminated, 
sclerosis.  But  it  is  probable  that  some  cases  may  have  a 
peripheral  origin.  A  medical  friend  of  mine  informed  me 
that  he  once  took  a  vehicle,  in  order  to  drive  to  a  house 
where  he  was  going  to  stay  for  a  while.  The  driver  put  ■ 
him  down  two  and  a  half  miles  from  his  destination,  and 
drove  off.  The  medical  man  had  rather  a  heavy  bag,  and, 
being  unable  to  get  another  conveyance,  he  carried  it 
himself.  For  four  days  after  this  walk  he  suffered  from, 
pretty  constant  contractions  of  the  triceps  muscle  of  his 
right  arm  whenever  he  flexed  it.  In  this  instance, 
the  muscle  had  been  what  we  call  strained,  the  tendon  had 
been  unduly  pulled  upon,  and,  when  the  arm  was  flexed, 
the  slight  increase  of  tension  made  the  triceps  contract. 
Such  a  case  represents  a  very  small  departure  from  the 
normal,  but  suggests  an  explanation  of  more  troublesome 
affections ;  such  a  one,  for  instance,  as  the  following. 

Case  of  Persistent  Rhythmical  Contraction  of  the  Pal- 
maris  Longus,  due  to  Injury. — On  July  7th,  1878,  I  saw  a 
girl,  aged  19,  who  had  had  her  wrist  bent  backwards  and 
sprained  five  years  previously.  The  parts  injured  had 
swelled,  and  she  had  been  obliged  to  carry  her  arm  in  a 
sling  for  some  weeks.  Ever  since  that  time  she  had 
suffered  without  intermission  from  twitchings  of  the  arm 
and  palm  of  the  hand.  On  examination,  I  found  that  the 
g-eneral  power  of  the  arm  was  unimpaired,  but  that  there 
were  spasmodic  contractions  of  the  palmaris  longus  muscle, 
occurring  with  perfect  regularity  ninety  times  in  the 
minute.      The  contractions  were  energetic,  and  showed  the 
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muscle  and  its  attaclinients  very  beautifully.  In  this  case 
probably  tlie  palmaris  longus  had  been  stretched,  and  the 
peripheral  nerves  ending  in  it  had  been  rendered  more 
irritable,  the  result  being  that  the  slight  tension  of  it 
which  occurs  ordinarily  in  the  act  of  extending  the  wrist, 
caused  the  muscle  to  contract.  This  occurring  frequently, 
gave  rise  to  a  neuro-muscular  habit. 

The  following  is  a  somewhat  similar  instance.  Mr. 
Glutton  once  showed  me  a  girl,  aged  10,  who  had  fallen 
down  a  week  previously  and  slightly  sprained  her  right 
wrist,  but  had  done  herself  no  other  damage.  I  found 
her  suffering  from  an  affection  which  had  come  on  imme- 
diately after  the  fall.  Her  right  arm  was  in  a  position 
midway  between  pronation  and  supination,  and  was  the 
seat  of  perfectly  regular  tremors  of  very  small  excursion, 
such  as  one  sees  in  paralysis  agitans,  occurring  in  a  direc- 
tion transverse  to  the  longitudinal  axis  of  the  limb. 

Other  pathological  conditions,  as  well  as  injuries,  may 
produce  these  rhythmical  spasms.  In  January,  1886,  a 
girl,  aged  14,  was  in  St.  Thomas's  Hospital,  under  the  care 
of  Dr.  Bristowe,  for  rhythmical  contraction  of  the  occipito- 
frontalis  muscle  on  both  sides,  which  occurred  from  fifty 
to  sixty  times  in  the  minute,  and  had  been  going  on  for 
some  months.  The  history  she  gave  was  that  she  had  had  a 
very  bad  attack  of  "  erysipelas  of  the  face,"  commencing 
on  the  forehead  and  spreading  downwards.  The  onset 
was  sudden,  and  the  description  she  gave  of  the  affection 
corresponded  with  that  of  erysipelas.  Eoughness  and  pig- 
mentation of  the  skin  of  the  forehead  could  still  be  seen. 
As  the  disease  got  well,  the  contraction  of  the  occipito- 
frontalis  muscle  supervened,  and  continued  for  months 
without  intermission,  except  during  sleep.  The  original 
cause  of  this  condition  was  probably  an  irritable  state  of 
the  muscle  and  tendon  owing  to  inflammation,  and  an  in- 
voluntary neuro-muscular  habit  was  soon  developed. 
Although  the  girl  showed  no  evident  hysterical  peculiari- 
ties I  found  that  she  had  marked  localised  tenderness 
over  those  regions  which  Charcot  has  found  to  be  unduly 


84  SPASM    IN    CHEONIC    NERVE    DISEASE. 

sensitive  in  hysterical  subjects.  Moreover^  information 
wliicli  I  subsequently  obtained  proved  tbat  at  least  one 
other  member  of  ber  family  was  bysterical.  For^  wbile 
tbe  patient  was  still  in  tbe  hospital,  her  sister,  aged  11,  was 
admitted  under  Dr.  Bristowe's  care,  suffering  from  a  similar 
affection.  The  latter  had  been  under  me  as  an  out-patient 
for  fits,  which  were  evidently  hysterical ;  and,  at  the  early 
age  of  eight  years,  she  had  had  an  attack  of  rhythmical 
spasm  of  the  occipito-frontalis  muscle  which  lasted  three 
months,  and  then  got  well.  When  I  saw  her  in  the  hos- 
pital during  the  second  attack,  I  found  that  the  muscle 
was  contracting  pretty  regularly  120  times  per  minute, 
and  this  condition  was  accompanied  with  sighing,  yawn- 
ing, slight  movements  of  the  tongue,  partial  loss  of  sensa- 
tion on  the  left  side,  pain  in  the  left  hip  and  knee,  and 
drawing  up  of  the  left  leg  so  as  to  produce  distinct 
shortening. 

Other  cases  of  spasm  from  peripheral  injury  are  more 
complicated,  but  appear  to  be  reflex  in  their  origin,  whether 
the  pathological  stimulus  acts  upon  the  nerves  which  exist 
in  muscles  and  tendons  or  upon  other  afferent  paths.  The 
following  is  an  example. 

Case  of  Spasmodic  Movements  of  the  Jaiv,  the  Floor  of  the 
Mouth,  8fc.,  due  to  Injury. — On  November  20th,  1877,  a 
boy,  aged  10,  came  to  St.  Thomas's  Hospital,  on  account  of 
a  peculiar  affection  which  he  had  had  for  five  days.  There 
was  nothing  noteworthy  in  his  family  or  personal  history, 
except  that  he  had  suffered  from  incontinence  of  urine. 
Five  days  before  coming  to  St.  Thomas's  he  had  been  in 
a  playground  where  his  schoolfellows  were  having  a 
game  of  football.  He  happened  to  be  in  their  way,  and 
one  of  them  took  him  by  the  back  of  the  neck,  and  threw 
him  to  one  side.  His  neck  pained  him  at  the  time,  but 
by  the  following  day  the  pain  was  gone.  In  its  place, 
however,  was  a  peculiar  affection,  consisting  of  constant 
movements  of  the  lower  jaw  and  of  the  floor  of  the  mouth, 
and  they  had  increased  since  then.  As  he  stood  in  front 
of  me,  I  saw   the  lower  jaw  and  the   floor   of  the   mouth 
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descend  in  regular  andfrequently  recurring  jerks,  and  wlien 
the  child's  mouth,  was  open  it  was  seen  that  the  tongue 
was  likewise  jerked  spasmodically  downwards  and  back- 
wards. In  addition  to  this,  the  larynx  descended  slightly, 
and  the  depressor  muscles  in  the  neck  could  be  seen  con- 
tracting. Each  downward  movement  was  accompanied  by 
a  sound  like  the  croaking  of  a  frog. 

Neither  the  faradic  nor  the  galvanic  current  applied 
from  the  nape  of  the  neck  to  the  parts  below  the  jaw  had 
the  slightest  effect  on  this  curious  condition.  I  gave  the 
child  some  bromide  of  potassium,  and  sent  him  away.  Nine 
months  after  that  I  saw  him,  and  he  was  nearly,  but  not 
quite  well. 

As  I  have  already  said,  it  is  a  matter  for  speculation  how 
far  such  causes  would  give  rise  to  spasm,  if  the  nerve-centres 
were  in  a  normal  condition.  What  is  really  developed 
in  these  cases  is  an  involuntary  neuro-muscular  habit. 
We  are  all  familiar  with  the  ankle-clonus  which  is  set  up 
sometimes  in  healthy  people  when  sitting  with  the  toes  on 
the  ground  and  the  heels  a  little  raised.  If  we  start  the 
clonus  voluntarily,  or  if  it  has  occurred  several  times  in 
succession  involuntarily,  it  may  be  difficult  to  stop  it  by  an 
effort  of  the  will,  unless  the  position  of  the  legs  be  altered. 
This  is  probably  a  physiological  representative  of  certain 
cases  of  muscular  spasm  which  assume  pathological 
dimensions. 

I  have  now  come  to  the  end  of  the  remarks  I  have  to 
make  upon  the  first  two  divisions  of  spasmodic  affections 
in  connection  with  chronic  nerve  disease,  those,  namely, 
which  result  from  pathological  changes  in  the  cerebral 
motor  mechanisms,  on  the  one  hand,  and  the  spinal  motor 
mechanisms  on  the  other.  The  third  division,  and  that 
the  most  difficult  of  all,  remains  still  to  be  dealt  with,  and 
is  co-extensive  with  what  are  called  functional  spasms. 
As  I  have  already  pointed  out,  the  first  two  divisions 
should,  and  we  may  hope  some  day  will,  cover  the  whole 
field  of  spasmodic  affections ;  and,  by  placing  functional 
diseases  under  a  separate  heading,  we  publicly  confess  our 
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ignorance  and  proclaim  tliat  ttere  is  a  very  long  list  of 
spasmodic  affections  wliicli  have  been  carefully  observed 
witliout  success^  so  far  as  tbeir  pathology  is  concerned.  In 
lectures  professing  to  deal,  however  perfunctorily,  with 
spasm,  it  would  be  impossible  to  pass  by  in  silence  the 
class  referred  to.  It  remains,  therefore,  for  me  to  con- 
sider how  far  these  functional  diseases  are  capable  of 
explanation  or  reasonable  classification. 


III.  Functional  Spasms. 

The  result  of  our  consideration  of  those  diseases  which 
produce  many  varieties  of  spasm,  and  which  are  represented 
by  gross  lesions  of  the  nervous  system,  is,  that  a  very  large 
proportion  must  be  put  down  to  the  credit  of  the  cerebral 
system  of  fibres,  or  pyramidal  tract.  The  spinal  mechan- 
isms are  less  prolific  causes  of  these  affections  ;  but  those 
spasmodic  conditions  which  do  occur  in  connection  with 
them  have  been  considered  under  the  heads  :  (1)  peripheral 
motor  nerves  ;  (2)  afferent  nerves ;  (3)  centres.  It  is  only 
reasonable  to  suppose  that,  if  functional  spasms  resemble 
those  which  result  from  gross  lesions,  they  may  admit  of  a 
similar  explanation.  In  nerves  and  muscles  which  during 
life  have  been  the  seat  of  motor  disorders,  we  may  find  no 
naked-eye  or  microscopic  pathological  changes  after  death. 
But  clinical  observation  shows  that,  so  far  as  function  is 
concerned,  marked  changes  have  occurred.  Now,  we  know 
that  healthy  function  must  depend  upon  fine  molecular 
1 1  arrangements,  which  are  at  present  a  closed  book  to  us  ; 
and  we.  conclude  that,  if  molecular  changes  form  the  basis 
of  healthy  function,  they  form  that  of  pathological  condi- 
tions also.  If  this  be  so,  it  is  legitimate  to  argue  that  the 
molecular  changes  in  question  might  affect  the  same  parts 
which  are  the  usual  seats  of  the  grosser  lesions,  and  con- 
sequently give  rise  to  similar  abnormalities  of  function  ; 
and  then  the  anatomical  classification  which  has  already 
been  attempted  in  the  case  of  tangible  disease,  might  serve 
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also  for  those  cases  whicli  are  tlie  result  of  impalpable 
alterations  in  nerve  and  muscle.  I  propose^  therefore^  to 
consider  shortly  certain  forms  of  functional  spasm^  and  I 
shall  use  the  same  divisions  for  classification  which  I  have 
already  used  for  grosser  diseases. 

1.  Do  functional  disorders  of  the  cerebral  motor  mechan- 
ism^  or  pyramidal  tract,  produce  spasmodic  conditions  at 
all  resembling  those  resulting  from  gross  disease  ?      They 
do.      In    hysteria,   not    only   does   hemiplegia   occur,   but 
hemispasm,    both    fixed    and    mobile,   is   not    uncommon. 
There  is  this  difference  between  the  hysterical  conditions 
and  those  which  are    seen  in   gross    disease ;  the   leg   is 
affected  most,  the  arm  less,  and  the  face  not  at  all.      But 
the    facts    observed    in   gross   disease,   where   the   leg   is 
usually  less   affected  than  the    arm,   are   probably  to   be 
explained  mainly  by  the  fact  that  the  vessels  which  bleed 
most  frequently,  and  interrupt  the  functions  of  the  internal 
capsule,  are  those  which  are  situated  towards  the  anterior 
part  of  its  motor  division,  that  part,  in  fact,  which  contains 
the  fibres  controlling  the  face  and  arm.      But  apart  from 
these  points,  the  spasmodic  contractions  of  the  leg  and  arm 
are  similar  in  the  two  conditions.      In  functional  diseases, 
there  is  simply  removal  of  the  voluntary  impulses  which, 
in  health,  travel  down  the  pyramidal  tract.      The  muscles 
and  nerves  of  the  limbs  remain  practically  healthy ;  and  if 
rigidity  be  not  too  great,  the  tendon-reflexes  are  increased. 
Fevers  and  other  exhausting  conditions,  such,  for  instance, 
as  that  of  the  patient  with  ansemia  to  whom  I  have  already 
referred,  may  give  rise  to  increased  reflexes,  and  even  to 
clonus  and  rigidity.      Moreover,  absence  of  portions  of  the 
motor  area  of  the  cortex,  such  as  is  occasionally  seen  con- 
genitally,  is  accompanied  by  non-development  of  the  corre- 
sponding portion  of  the  pyramidal  tract,  and  gives  rise  to 
spastic  conditions  like  those  found  in  hemiplegia.      Absence 
of  the  voluntary  impulses,  then,  is  enough  to  give  rise  to 
the  phenomena  in  question ;  and  certain  cases  of  hysteria 
have  died  after  long-continued   contraction   of   limbs,  and 
the  most  careful  examination  with  the  microscope  has  failed 
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to  disclose  any  palpable  pathological  changes.  Sucli  a  case 
is  recorded  by  Dr.  Bristowe  in  '  Brain '  for  October,  1885. 
This  case  I  often  saw  myself ,  and,  as  Dr.  Bristowe  remarks, 
"  at  tbe  end  of  lier  two  years,  slie  seemed  as  well  in 
general  bealth  as  wben  she  first  came  to  the  hospital ;  but 
she  was  suffering  from  headache,  sickness,  ophthalmoplegia 
externa,  complete  aneesthesia  of  the  right  side,  with  rigid 
paralysis  of  the  arm  and  leg,  and  repeated  hsemorrhages 
of  both  ears."  Dr.  Hadden  made  a  complete  micro- 
scopical examination  of  the  central  nervous  system  in  this 
case,  but  found  no  evidences  of  disease.  As  we  know, 
however,  that  mere  absence  of  the  voluntary  motor  impulses 
along  the  pyramidal  tract  is  sufficient  to  give  rise  to  this 
condition,  it  is  legitimate  to  conclude  that  suppression  of 
the  functions  of  this  tract  is  the  cause  of  functional  hemi- 
spasm. We  are  still  further  supported  in  this  view  by 
cases  like  that  just  quoted,  where  there  is  at  the  same 
tiine  clear  evidence  of  the  suppression  of  the  functions  of 
the  sensory  area  as  well. 

Clinical  and  pathological  observation  has  shown  that 
monospasms  having  similar  characters  may  be  produced  by 
certain  limited  lesions  of  the  motor  convolutions  ;  and,  after 
what  has  already  been  said,  it  is  not  too  much  to  assert 
that  when  spasm  limited  to  a  leg  or  arm  occurs  in  hysteria 
it  is  due  to  suppression  of  the  functions  of  the  pyramidal 
tract,  which  in  health  controls  the  action  of  the  affected 
member.  In  discussing  the  question  of  athetosis  and  other 
allied  mobile  spasms,  we  arrived  at  the  conclusion  that  they 
were  due  to  affections  of  the  same  tract  of  fibres  which 
were  not  severe  enough  to  stop  the  passage  of  voluntary 
impulses.  Now,  similar  conditions  occur  in  hysteria,  and 
may  probably  be  explained  in  the  same  way.  Weir 
Mitchell,  in  his  work  on  '  Nervous  Diseases,'  records  cases 
of  "  hysterical  motor  ataxy  "  and  of  "  hysterical  athetosis.'" 
It  appears  probable  that  changes,  ending  in  greater  or  less 
functional  abeyance  of  the  pyramidal  tract,  lie  at  the  root 
of  unilateral,  and  sometimes  of  bilateral  spasm,  both  in 
functional  and  in  gross    disease.      The   only  difference  is 
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that,  in  tlie  latter  case,  "we  can  appreciate,  by  our  present 
metliods  of  investigation,  the  alterations  whicL.  have  been 
wrought,  while  in  the  former,  they  are  hidden  from  our 
view. 

There  is  another  class  of  functional  spasmodic  affections 
which  are  hardly  represented  among  the  forms  of  spasm 
due  to  gross  lesions,  and  which,  I  believe,  have  their  origin 
in  suppression  of  the  functions  of  certain  portions  of  the 
pyramidal  tract.  I  refer  to  those  conditions  which  are 
sometimes  termed  "  professional  hyperkineses.'^  They 
include  histrionic  spasm,  writers'  cramp;  pianists'  cramp, 
telegraphists'  cramp,  &c.  The  striking  peculiarity  of  these 
affections  is  that,  when  a  voluntary  effort  is  made  to  perform 
the  accustomed  muscular  acts,  spasm  of  the  muscles  involved 
occurs  and  prevents  further  efforts.  Before  this  stage  of 
the  affection  is  reached,  great  fatigue  often  accompanies 
endeavours  to  work.  In  a  considerable  number  of  cases, 
at  any  rate,  the  muscles  can  be  employed  in  other  ways 
without  difficulty.  What  has  occurred  is  probably  that, 
after  long-repeated  acts  of  the  same  kind,  that  part  of  the 
pyramidal  tract  which  is  used  becomes  fatigued  and  its 
functions  are  partly  suppressed,  so  that  a  condition  of 
''''latent  contracture"  of  the  muscles,  over  the  voluntary 
actions  of  which  it  presides,  is  developed ;  the  lower  centres 
are  "let  go,"  as  Hughlings  Jackson  says,  and  are  in  a 
state  of  "  hyperphysiological  activity,"  just  as  the  spinal 
centres  of  one  side  are  in  hemiplegia  accompanied  by  slight 
rigidity. 

In  describing  "latent  contracture"  in  connection  with 
hemiplegia  from  gross  disease,  Eoss  says  :  "  The  patient 
may  perform  all  the  simple  movements  of  the  limb,  and 
probably  with  undiminished  power  ;  but  when  his  attention 
is  specially  directed  to  the  movements,  as  when  he  wishes 
to  perform  any  manual  operation  requiring  a  little  dexterity, 
the  muscles  instantly  become  rigid,  the  fingers  are  flexed 
on  the  palm,  and  the  deformity,  which  was  present  during 
the  period  of  fixed  contracture  reappears."  Surely  this 
description  suggests  the  true  explanation    of  professional 
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spasmodic  affections^  wMcli  present  symptoms  resembling 
very  strikingly  those  whicli  Ross  portrays. 

Erb  divides  tbe  professional  byperkineses  into  spastic, 
tremulous,  and  paralytic.  The  tremulous  cases  are  perbaps 
due  to  similar  but  slighter  paralytic  affections  of  tbe  pyra- 
midal tract,  and  tbe  condition  probably  resembles  in  kind, 
tbougb  not  in  degree,  paralysis  agitans.  Tbe  patbology 
of  tbe  latter  disease  is  not  known,  but  tbose  cases  wbicb 
one  meets  witb  wbere  rigidity  of  limbs  and  exaggerated 
reflexes  occur,  suggest  forcibly  degeneration  in  tbe  pyra- 
midal tract  as  tbe  physical  basis  of  tbe  affection.  Tbe 
paralytic  variety  of  tbe  professional  byperkineses  is  pro- 
bably tbe  result  of  extension  of  disease  to  tbe  motor  cells 
in  tbe  anterior  cornua  of  tbe  spinal  cord,  at  any  rate  in 
tbose  cases  wbere  marked  atrophy  occurs  (see  '  Brain,* 
vol.  vi,  233,  a  "  A  Case  of  Sawyers'  Cramp,''  by  Gr.  Y. 
Poore,  M.D.). 

I  should  remind  my  bearers,  in  passing,  that  the  term 
pyramidal  tract,  as  used  here,  includes  not  only  fibres,  but 
the  motor  cells  of  the  cortex  in  which  they  originate. 

2.  We  have  seen  that  spasms  of  muscles  resulting  from 
gross  disease  of  the  pyramidal  tract  has  its  representative 
among  functional  diseases ;  let  us  now  consider  that  which 
owes  its  origin  to  affections  of  peripheral  motor  nerves. 
Is  it  likewise  represented  among  functional  disorders  ? 
Actual  gross  pathological  changes  in  motor  nerves  give 
rise  to  muscular  spasm,  as  has  already  been  pointed  out, 
in  two  ways — the  one  direct,  and  the  other  indirect.  In 
the  latter  case,  certain  muscles  atrophy  and  disappear,  and 
undergo  cicatricial  shortening,  producing  distortion ;  or 
else  their  opponents  being  left  to  act  in  their  absence,  give 
rise  to  abnormal  positions  of  the  limbs.  Now,  one  of  the 
striking  peculiarities  in  functional  nerve  disease  is  the 
absence  of  such  degeneration  and  destruction  of  muscles. 
Hence  we  should  not  expect  to  find  any  functional  spasms 
due  to  such  indirect  causes ;  nor  do  we,  so  far  as  I  know. 
We  also  came  to  the  conclusion  that  direct  irritation  of 
motor  nerves  is  a  very  rare  originator  of  spasm ;  and  there 
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is  no  reason  to  suppose  tliat  it  is  less  rare  as  a  cause  of 
functional  affections.  Nerve-centres  seem  much  more 
prone  to  functional  disorder  than  nerve-fibres.  I  am  not 
sure  that  the  latter  condition,  originating  in  centres,  may 
not  so  affect  even  peripheral  nerves  which  are  connected 
vsrith  them,  as  to  give  rise  to  symptoms  which  are  found 
in  gross  disease  only  when  peripheral  nerves  are  involved. 
Dr.  Norris,  of  Windsor,  sent  to  me,  for  treatment  in  the 
hospital,  a  girl,  aged  16,  who  had  lost  the  use  of  her  left 
hand  for  eighteen  months.  She  was  a  strong,  healthy 
girl  and  free  from  evident  hysterical  tendencies.  The 
affection  commenced  with  swelling  and  blueness  of  the 
fingers,  such  as  is  seen  in  chilblains  ;  and  the  hand  was 
cold  and  numb.  When  she  came  to  me,  the  hand  was 
completely  paralysed,  and  had  a  swollen  puffy  look ;  the 
skin  was  paler  and  smoother  than  that  of  the  right  hand, 
and  the  backs  of  the  fingers  far  less  wrinkled.  The  left 
hand  was  much  more  influenced  by  external  conditions 
than  the  right,  and  rapidly  became  warm  when  covered, 
and  cold  when  exposed.  She  suddenly  recovered  after 
the  application  of  a  blister  to  the  wrist,  but  then  lost 
power  in  the  left  leg.  The  latter  also  suddenly  recovered 
power.  But,  although  slight  alterations,  such  as  those 
which  were  observed  in  this  patient,  may  occasionally 
occur  in  peiipheral  motor  nerves  in  cases  of  functional 
disease,  I  am  not  aware  that  they  give  rise  to  muscular 
contraction. 

3.  Nor  is  there  any  proof  that  chronic  spasm  is  produced 
by  molecular  changes  of  afferent  nerves  alone.  Even  in 
gross  disease  of  an  afferent  nerve  giving  rise  to  reflex 
spasm,  the  lesion  is  often  so  trivial  as  to  make  it  very 
probable  that  functional  disorder  of  the  centres  is  present 
as  well,  and  is  the  main  factor  in  the  production  of  spasm. 

When  speaking  of  reflex  spasm  from  gross  disease,  I 
pointed  out  certain  cases  of  what  appeared  to  be  rhyth- 
mical spasm  due  to  affections  of  tendons ;  and  I  cannot 
help  thinking  that  this  class  has  frequent  representatives 
among  functional  diseases.      But  they  are  due  more  to  the 
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abnormal  condition  of  tlie  centres  tlian  to  tliat  of  tlie  peri- 
jtlieral  nerves.  There  can  be  no  question  that  one  of  tbe 
peculiarities  of  nerve-centres  in  hysteria  is  their  abnormal 
irritability ;  so  that  slight  afferent  impressions  give  rise  to 
muscular  acts,  which  pass  with  great  ease  into  neuro- 
muscular habits.  Such  a  condition  is  well  exemplified  in 
cases  due  to  imitation.  The  patient  sees  a  certain  form  of 
muscular  spasm,  and  the  idea  produces  the  same  in  her. 
For  instance,  a  healthy  girl,  aged  17,  came  to  my  out-patient 
room  complaining  of  involuntary  movements  in  her  right 
hand  and  tongue.  On  examination,  it  was  seen  that  the 
thumb  was  rhythmically  adducted,  and  there  was  simul- 
taneous flexion  of  the  fingers,  most  markedly  of  the  index, 
which  moved  in  such  a  way  that  she  appeared  to  be  rolling 
something  between  it  and  the  thumb.  At  the  same  time, 
she  was  troubled  by  being  suddenly  unable  to  finish  a 
sentence,  owing  to  the  tongue  refusing  to  act  properly. 
The  girl  worked  in  a  confectioner^  s  shop,  where  one  of  her 
comrades  became  affected  with  uncontrollable  movements 
in  the  left  hand  and  catching  in  her  speech.  After  a  short 
time  my  patient  became  similarly  affected. 

The  following  is  another  case  of  suddenly  developed 
neuro-muscular  habits,  though  it  originated  in  a  somewhat 
different  way.  A  healthy,  dark -haired  girl,  aged  16,  who  had 
never  had  any  illness,  and  had  no  evident  neurotic  peculi- 
arities, went  out  for  a  row  on  the  Thames  with  some  friends 
in  the  summer  of  1885.  She  rowed  without  much  intermis- 
sion for  five  hours,  which  was  to  her  quite  an  unaccustomed 
length  of  time  for  such  recreation.  She  used  to  row  every 
morning  at  Wandsworth,  where  she  was  at  school,  but  only 
for  an  hour  at  a  time.  About  an  hour  after  returning 
from  this  long  row,  her  arms  began  to  twitch,  and  move- 
ments continued  uninterruptedly,  and  remained  of  a  pre- 
cisely similar  kind  up  to  December  29th,  1885,  when  Dr. 
Bristowe,  under  whose  treatment  she  had  been,  very  kindly 
asked  me  if  I  should  like  to  see  her. 

Both  arms  were  the  seat  of  similar  and  synchronous 
movements,  occurring  regularly  about  one  hundred   and 
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sixty  times  a  minute.  They  consisted  of  rapid  elevation 
and  retraction  of  the  arm  at  the  shoulder  and  of  the 
scapula,  partial  flexion  at  the  elbow,  and  slight  extension 
of  the  wrist ;  in  fact,  they  bore  a  very  marked  resemblance 
to  the  movements  of  the  arms  and  hands  in  rowing,  the 
extreme  rapidity  of  the  ''  stroke  '^  making  up  for  the 
limited  extent  of  the  movements. 

In  these  rhythmical  contr^iCtions  it  is  not  at  all  impro- 
bable that  the  slight  stretching  of  the  tendons  of  the 
affected  muscles  which  naturally  results  from  the  action  of 
their  antagonists  gives  rise  to  another  contraction,  and  so 
on,  for  an  indefinite  number  of  times.  Such  a  condition, 
though  much  less  marked,  is  sometimes  seen  when  the 
spinal  centres  are  cut  off  from  connection  with  the  cerebral 
cortex  by  gross  disease. 

A  case  of  caries  of  the  cervical  vertebrae  was  under  my 
care  in  St.  Thomas's  Hospital  last  summer,  in  which  para- 
plegia, with  rigidity,  had  been  present  for  five  years. 
The  legs  were  always  flexed  at  the  knee  and  hip,  but 
could  be  extended  by  continuous,  gentle  traction.  As  this 
was  being  performed,  movements  of  flexion  and  extension, 
which  were  involuntary,  occurred.  When  the  tendons  of 
the  flexor  muscles  were  stretched,  the  latter  contracted, 
and,  in  so  doing,  they  put  the  extensor  tendons  on  the 
stretch,  and  so  caused  their  contraction. 

Weir  Mitchell  has  noticed  these  '^  alternate  spasms  "  in 
hysteria,  in  which,  as  he  remarks,  the  action  of  the  flexors 
calls  the  extensors  instantly  into  play,  and  this,  in  turn, 
summons  the  flexors  into  activity.  "  These  spasmodic 
motions,"  says  he,  "were  the  more  curious  in  the  last  case 
I  saw,  because  of  the  general  and  profound  paresis,  which 
made  every  volitional  effort  excessively  difficult."  Such 
an  absence  of  voluntary  power,  in  the  case  of  which  Weir 
Mitchell  speaks,  shows  that  the  functions  of  the  cortical 
motor  centres  were  in  abeyance.  Instances  of  alternating 
spasms  are  far  from  rare  in  hysteria,  and  probably  owe 
their  presence  to  excessive  irritability  of  the  spinal  centres, 
and  the  development  of  a  habit  through  the  intermediation 
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of  tendon-reflexes.      "  Saltatory  spasm  "  is  a  good  instance 
of  this  class  of  cases. 

4.  The  fourth  and  final  heading,  under  which  we  have 
to  compare  spasmodic  conditions  arising  in  connection  with 
gross  nerve-lesions,  with  functional  disorders,  is  disease  of 
the  spinal  motor  centres.  We  have  already  seen  that 
tangible  pathological  alterations  in  these  cells  give  rise  to 
paralysis  and  subsequent  atrophy  of  muscles,  but  we  could 
quote  no  facts  to  show  that  muscular  spasm  ever  originates 
from  such  disease.  Those  impalpable  molecular  changes^ 
which  result  from  the  anatomical  separation  of  the  cere- 
bral motor  centres  from  the  spinal  centres,  produce  a  con- 
dition of  hyperphysiological  activity  of  the  latter,  to  which 
many  spastic  conditions  are  due.  Does  abnormal  func- 
tional activity  ever  exist  primarily  in  the  spinal  centres 
and  result  in  spasm  ?  This  is  a  question  which  is  very 
difficult  to  answer.  In  the  case  of  gross  lesions  which 
interrupt  the  continuity  of  the  fibres  of  the  pyramidal 
tract,  even  where  no  actual  spasm  has  resulted,  there 
exists  a  condition  of  excessive  excitability  of  the  spinal 
centres,  which  gives  rise,  on  the  slightest  provocation,  to 
rigidity  of  muscles.  An  injury,  even  of  a  trivial  nature, 
may,  in  such  patients,  produce  contracture.  Exactly  the 
same  state  of  things  is  found  in  hysterical  subjects;  and 
Charcot,  in  his  lectures  on  nerve  disease,  gives  instances 
of  the  most  trifling  injuries  suddenly  producing  spasmodic 
conditions  of  limbs  in  such  patients.  But  we  must 
remember  that  persons  may  have  those  peculiarities  of 
their  nervous  system  which  are  usually  embraced  under 
the  term  hysteria,  without  ever  presenting  striking 
emotional  or  other  tendencies  which  are  wont  to  call 
attention  to  the  existence  of  the  disorder.  The  first 
evidence  of  the  latter  may  be  the  sudden  supervention  of 
spasm  from  a  very  slight  external  injury.  If  this  condi- 
tion of  the  spinal  centres  depends  mainly  upon  the  amount 
of  cerebral  control  exerted  over  them  by  the  functional 
activity  of  the  pyramidal  tract,  it  is  evident  that  there 
must    be    infinite    gradations    between    the    normal     and 
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abnormal.  Indeed,  it  is  impossible  to  give  any  strict 
definition  of  health  and  disease.  All  we  can  say  is,  that 
the  more  cerebral  control  retires  into  the  background,  the 
more  likely  are  spasmodic  conditions  to  come  to  the  fore. 

It  is  quite  impossible  to  answer  the  question,  whether 
hyperexcitability  of  the  spinal  centres  occurs  in  the 
absence  of  diminution  of  cerebral  influence  to  account  for 
it ;  but  it  probably  does.  We  know  that  strychnine,  in 
certain  doses,  produces  an  excitable  condition  of  the  spinal 
centres,  which  Charcot  has  likened  to  that  which  is  seen 
in  "  latent  contracture  "  due  to  gross  lesions  of  the  pyra- 
midal tract,  and  to  hysteria.  In  comparing  strychninism 
with  the  latter.  Weir  Mitchell  says  {'  Lectures  on  Diseases 
of  the  Nervous  System,  especially  in  Women,^  page  100)  : 
— "  Perhaps  I  shall,  in  a  measure,  clear  your  minds  as  to 
the  nature  of  what  I  mean  by  functional  spasms  if  I  recall 
to  you  the  influence  of  strychnine  in  large  doses,  such  as 
you  have  seen  given  here  many  times.  You  will  remem- 
that  in  certain  spinal  maladies,  such  as  those  of  syphilitic 
birth,  it  is  my  habit  first  to  give  iodide  in  heavy  doses, 
then  to  suspend  them  for  a  time,  and  to  give  strychnine 
up  to  the  limit  of  physiological  endurance,  that  is  to  say, 
until  I  cause  an  approach  to  spasm.  When,  for  example, 
you  give  hypodermically  the  one  fifth  to  the  one  eighth  of 
a  grain  daily,  the  patient  will  have  little  or  no  annoyance, 
if  you  are  careful  to  insist  that  he  remain  at  absolute  rest 
in  bed  for  two  hours  after  each  injection.  If  there  be 
any  tendency  to  spastic  twitchings  of  the  muscles,  the  will 
is  competent  to  control  them,  unless — and  this  is  the  point 
I  would  make — the  patient  attempts  to  exercise.  Should 
he  do  this  the  effort  results  at  once  in  irregular  move- 
ments of  an  inco-ordinate  character,  and  in  slight  or  more 
grave  spasms  of  the  muscles  employed.  While  at  rest 
there  is  no  obvious  trouble,  but  voluntary  movement  occa- 
sions spasms,  which  are  the  offspring  of  the  poison.  They 
are,  in  a  word,  functional  spasms,  and  would  not  be  seen 
at  all  with  limited  use  of  strychnine,  were  it  not  for  the 
efforts  of  voluntary  action."     If,  then,  a  substance  circu- 
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lating  in  tlie  blood  can  directly  produce  this  condition  of 
tlie  spinal  centres^  in  wliicli  they  may  almost  be  said  to  be 
watching  their  opportunity  to  produce  muscular  contrac- 
tiouj  it  is  not  improbable  that  molecular  alterations  may 
arise  from  other  causes^  and  produce  a  similar  excitable 
condition  of  these  centres.  We  know,  however,  little,  if 
anything,  about  the  changes  which  act  thus.  What  are 
called  phantom  tumours  of  the  abdomen,  and  sometimes 
of  other  parts,  may  have  some  such  origin  ;  Weir  Mitchell 
records  one,  in  which  all  the  abdominal  muscles  had 
remained  violently  contracted  for  a  year.  But  whether 
this  be  the  explanation  of  such  cases  or  no,  the  hyper- 
physiological  activity,  due  to  lack  of  cerebral  control,  which 
exists  in  the  spinal  centres  of  some  subjects,  is  probably 
the  principal  factor  in  a  very  large  number  of  tonic  and 
clonic  functional  spasms. 

In  the  comparison  which  has  been  attempted  between 
the  results  of  gross  disease  on  the  one  hand,  and  mole- 
cular or  so-called  functional  alterations  on  the  other,  the 
pyramidal  tract  stands  prominently  forth  as  the  great 
offender  in  the  production  of  muscular  spasm.  Its  action 
is  indirect,  it  is  true,  as  it  only  looses  the  reins  of  the 
spinal  centres,  which  it  should  keep  well  in  hand.  Still, 
it  rules  the  situation.  Spasm  rarely  ensues  directly  from 
injury  or  disease  of  peripheral  motor  nerves ;  and, 
although  it  frequently  results  from  reflex  causes,  it  is 
very  likely  that  the  spinal  centres  are,  in  a  considerable 
proportion  of  cases,  more  at  fault  than  the  afferent  nerves. 
It  may  be  thought  somewhat  curious  that,  in  speaking  of 
dimunition  of  cerebral  control,  the  voluntary  motor  tract 
should  alone  have  been  referred  to  as  liable  to  suffer  from 
depression  of  its  functions.  But  the  only  reason  why  it 
has  been  thus  signalled  out  is,  that  these  lectures  have 
dealt  with  motor  phenomena.  The  sensory  functions  of 
the  brain  suffer,  too,  in  a  very  striking  manner,  so  that 
complete  hemianaesthesia  is  far  from  a  rare  occurrence  in 
hysteria,  the  loss  of  function  being  evident  in  the  realm 
of  the  special  senses,  as  well  as  in  that  which  has  to  do 
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with  common  sensation.  And  although  at  first  sight  these 
functional  defects  appear  to  be  confined  to  one  side^, 
careful  investigations  show  that  they  are  not.  Por^  in 
cases  of  hemianaesthesia^  both  fields  of  vision  are  con- 
tracted, although  that  on  the  anaesthetic  side  is  the  more 
affected.  Again,  in  cases  where  the  loss  of  function 
appears  to  be  confined  to  the  sensory  area,  a  careful  com- 
parison of  the  muscular  power  on  the  two  sides  may  show 
that  this  is  not  so.  In  a  case  of  the  kind  which  I  lately 
saw,  I  found  that  on  the  hemiangesthetic  side  the  patient 
could  only  reach  45  on  the  dynamometer  scale,  although 
this  was  the  right  side,  while  with  the  left  she  reached 
50,  In  such  hysterical  patients,  it  is  probable  that  nerve 
power  is  deficient  in  all  parts  and  on  both  sides  of  the 
brain,  although  this  deficiency  is  more  marked  on  one  side 
than  the  other,  and  in  some  portions  of  that  side  than  in 
others.  Considering  how  late  the  pyramidal  tract  deve- 
lops in  man,  and  what  a  high  pitch  of  evolution  it  repre- 
sents, it  is  not  to  be  wondered  at  if  it  is  one  of  the  first 
parts  to  suffer  in  the  process  of  dissolution. 

If  we  are  right  in  considering  deficient  nerve-power, 
especially  in  the  brain,  as  the  condition  which  is  at  the 
root  of  functional  nerve  disease,  the  term  neurasthenia,  a 
product  of  modern  times,  would  be  a  more  suitable  general 
title  for  such  disorders  than  the  older  term,  hysteria. 
When  we  review  the  history  of  nerve  disease  in  families, 
we  cannot  but  conclude  that  people  are  born  with  very 
different  physical  bases,  both  in  their  nervous  and  in  their 
other  systems.  And  no  line  can  be  drawn  between  those 
who  are  normally  stable  and  enduring  under  unfavorable 
circumstances,  and  those  who  are  liable  to  lose  equilibrium. 
Some  patients  would  remain  perfectly  well  had  they  not 
accidentally  met  with  some  catastrophe ;  and  then  they 
fall  into  the  category  of  hysterical  patients.  And  yet 
there  are  many  of  their  friends  and  acquaintances  who  are 
as  liable  to  functional  disorder  as  they  are,  and  who  yet 
may  never  have  their  weakness  brought  to  light,  owing  to 
their  not  having  been  exposed  to  a  sufficiently  severe  trial. 

7 
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Even  small  portions  of  nerve-centres  may  become  hysterical^ 
if  I  may  be  allowed  to  say  so^  as^  for  instance^  in  writers' 
cramp,  pianists'  cramp,  and  otber  professional  hyperki- 
neses.  All  that  we  know  of  this  matter  is,  that  functional 
nerve  disease,  even  in  the  case  of  apparent  exceptions, 
such  as  spasm,  is  due  to  deficiency  of  nerve-power.  How 
the  condition  is  actually  brought  about  we  cannot  tell. 
Some  think  the  centres  are  starved  by  contraction  of  their 
nutrient  vessels.  It  seems  to  me  more  likely  that  the 
nerve-centres  are  exhausted  by  their  own  action.  Thus, 
sudden  emotional  excitement  may  bring  on  hysterical 
phenomena,  indicating  nerve  exhaustion,  such  as  hemi- 
anaesthesia,  paralysis,  or  spasm.  It  is  important  to 
remember,  too,  that  exhaustion  of  one  area  seems  to  affect 
the  whole  system.  This  may  indicate  that  the  various 
differentiated  centres  draw  nerve-force  from  some  common 
supply.  Considering  the  enormous  amount  of  cells  which 
are  found  in  the  cerebral  grey  matter,  many  without  evident 
connections,  is  it  going  too  far  to  suppose  that  a  large 
number  of  these  are  factories  for  the  production  of  nervous 
energy,  which  is  necessary  for  the  continuous  and  regular 
action  of  the  highest  centres,  and  which  flows  in  increasing 
quantities  towards  those  centres  which  are  from  time  to 
time  brought  into  action  ?  Constant  supply  would  mean 
constant  power  in  all  centres  ;  and  as  the  latter  are  all 
bound  together  so  as  to  produce  a  physiological  equilibrium, 
constant  power  would  involve  constant  control  of  one  by 
the  other.  Where  the  store  of  constantly  produced  force 
(represented,  of  course,  by  structural  peculiarities)  is  by  in- 
heritance small,  or  where  it  has  been  exhausted  by  unnatural 
calls  upon  it,  there  would  be  insufficient  to  supply  all  the 
centres ;  and  those  to  which  the  nerve-paths  are  most 
freely  open  by  habit  would  command  it,  while  others  would 
be  starved,  and  loss  of  equilibrium,  or  the  natural  control 
of  one  centre  by  the  healthy  action  of  others,  would  be 
the  inevitable  result.  If  we  do  not  suppose  any  such 
reservoir  of  nerve-energy,  how  can  we  explain  the  exhaus- 
tion of  all,  by  the  excessive  action  of  some,  centres  ?      Why 
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is  a  person  wlio  has  had  excessive  mental  work  less  able 
for  the  time  to  do  active  bodily  work  ?  and  why^  when 
bodily  fatigued,  are  we  less  ready  to  do  intellectual  work  ? 
But  I  have  gone,  I  fear,  ,too  far  into  a  region  of  specu- 
lation, which  it  is  hardly  legitimate  for  me  to  have  even 
entered  with  so  small  an  equipment  of  facts.  I  shall 
therefore  say  no  more,  but  bring  these  lectures  to  a  con- 
clusion by  offering  an  apology  for  having  chosen  a  subject 
which  is  so  extensive  in  range,  and  at  the  same  time  so 
obscure  and  little  understood,  that  my  treatment  of  it  must 
fall  far  short  of  that  which  is  expected  on  occasions  like 
the  present. 
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